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SEQUENCE LISTING 

<110> Pompejus, Markus 
Kroger, Burkhard 
Schroder, Hartwig 
Zelder, Oskar 
Haberhauer, Gregor 

<120> CORYNEBACTERIUM GLUTAMICUM GENES ENCODING 
REGULATORY PROTEINS 

<130> BGI-123CP 

<140> 
<141> 

<150> 60/141031 
<151> 1999-06-25 

<150> 60/142690 
<151> 1999-07-01 

<150> 60/151251 
<151> 1999-08-27 

<150> DE 19930476. 9 
<151> 1999-07-01 

<150> DE 19931419.5 
<151> 1999-07-07 

<150> DE 19931420.9 
<151> 1999-07-08 

<150> DE 19932122.1 
<151> 1999-07-09 

<150> DE 19932128 
<151> 1999-07-09 

<150> DE 19932206.6 
<151> 1999-07-09 

<150> DE 19932207.4 
<151> 1999-07-09 

<150> DE 19933003.4 
<151> 1999-07-14 

<150> DE 19941390.8 
<151> 1999-08-31 

<150> DE 19942088.2 
<151> 1999-09-03 

<150> DE 19942124.2 
<151> 1999-09-03 

<160> 362 
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<211> 514 
<212> DNA 

<213> Corynebacterium glutaxnicum 

<220> 

<221> CDS 

<222> (101) . . (514) 

<223> RXN03181 

<400> 1 

gtcgcaaaag tcgctggcgt ctccccttcc actgtgtcgc gggcgttttc gcagcctggg 60 

cgagtgagtt tttccactgc ggagaaaatc cgcaacgcgt gtg gaa act cag get 115 

Val Glu Thr Gin Ala 
1 5 

ttt cag cgc caa aac acc ggc etc ate get atg gtt gee gee gat gcg 163 
Phe Gin Arg Gin Asn Thr Gly Leu lie Ala Met Val Ala Ala Asp Ala 
10 15 20 

teg aat eee tte tte ttg gaa att ttc egg ggc gcg cag cac gee gca 211 
Ser Asn Pro Phe Phe Leu Glu lie Phe Arg Gly Ala Gin His Ala Ala 
25 30 35 

age act cag ggc tat aeg gtt gcg ett gtc gac gee egg gag teg gcg 259 
Ser Thr Gin Gly Tyr Thr Val Ala Leu Val Asp Ala Arg Glu Ser Ala 
40 45 50 

att aag tec agg gag gtg ctg gac aag ate gtc eee cac gee gat ggc 307 
lie Lys Ser Arg Glu Val Leu Asp Lys lie Val Pro His Ala Asp Gly 
55 60 65 

tta ttg etc get get tea agg atg gat tct ggt gag ate cac aaa gtc 355 
Leu Leu Leu Ala Ala Ser Arg Met Asp Ser Gly Glu lie His Lys Val 
70 75 80 85 

gcg egg gaa att ccc act gta tta atg age egt gaa gtg caa ggt att 4 03 
Ala Arg Glu lie Pro Thr Val Leu Met Ser Arg Glu Val Gin Gly lie 
90 95 100 

ccc age gtg atg gtg gat aac tac gac ggt gcg ccg aag get gtg gtg 451 
Pro Ser Val Met Val Asp Asn Tyr Asp Gly Ala Pro Lys Ala Val Val 
105 110 115 

cat ttg gtg gat cag ggg tgc cgc tec att acc tat ate gee ggt cct 4 99 
His Leu Val Asp Gin Gly Cys Arg Ser lie Thr Tyr lie Ala Gly Pro 
120 125 130 

aat aaa tee tgg get 514 
Asn Lys Ser Trp Ala 
135 



<210> 2 
<211> 138 
<212> PRT 

<213> Corynebacterium glutamieum 
<400> 2 

Val Glu Thr Gin Ala Phe Gin Arg Gin Asn Thr Gly Leu lie Ala Met 
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15 10 15 

Val Ala Ala Asp Ala Ser Asn Pro Phe Phe Leu Glu lie Phe Arg Gly 
20 25 30 

Ala Gin His Ala Ala Ser Thr Gin Gly Tyr Thr Val Ala Leu Val Asp 
35 40 45 

Ala Arg Glu Ser Ala lie Lys Ser Arg Glu Val Leu Asp Lys He Val 
50 55 60 

Pro His Ala Asp Gly Leu Leu Leu Ala Ala Ser Arg Met Asp Ser Gly 
65 70 75 80 

Glu He His Lys Val Ala Arg Glu He Pro Thr Val Leu Met Ser Arg 
85 90 95 

Glu Val Gin Gly He Pro Ser Val Met Val Asp Asn Tyr Asp Gly Ala 
100 105 110 

Pro Lys Ala Val Val His Leu Val Asp Gin Gly Cys Arg Ser He Thr 
115 120 125 

Tyr He Ala Gly Pro Asn Lys Ser Trp Ala 
130 135 



<210> 3 
<211> 514 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (514) 

<223> FRXA02880 

<400> 3 

gtcgcaaaag tcgctggcgt ctccccttcc actgtgtcgc gggcgttttc gcagcctggg 60 

cgagtgagtt tttccactgc ggagaaaatc cgcaacgcgt gtg gaa act cag get 115 

Val Glu Thr Gin Ala 
1 5 

ttt cag cgc caa aac acc ggc etc ate get atg gtt gee gcc gat gcg 163 
Phe Gin Arg Gin Asn Thr Gly Leu He Ala Met Val. Ala Ala Asp Ala 
10 15 20 

teg aat ccc ttc ttc ttg gaa att ttc egg ggc gcg eag cac gcc gca 211 
Ser Asn Pro Phe Phe Leu Glu He Phe Arg Gly Ala Gin His Ala Ala 
25 30 35 

age act cag ggc tat acg gtt gcg ett gte gae gcc egg gag teg gcg 259 
Ser Thr Gin Gly Tyr Thr Val Ala Leu Val Asp Ala Arg Glu Ser Ala 
40 45 50 

att aag tec agg gag gtg ctg gac aag ate gte ccc cae gcc gat ggc 307 
He Lys Ser Arg Glu Val Leu Asp Lys He Val Pro His Ala Asp Gly 
55 60 65 



tta ttg etc get get tea agg atg gat tet ggt gag ate cae aaa gte 



355 
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Leu Leu Leu Ala Ala Ser Arg Met Asp Ser Gly Glu lie His Lys Val 
70 75 80 85 

gcg egg gaa att ccc act gta tta atg age cgt gaa gtg caa ggt att 403 
Ala Arg Glu lie Pro Thr Val Leu Met Ser Arg Glu Val Gin Gly lie 
90 95 100 

ccc age gtg atg gtg gat aae tae gac ggt gcg ccg aag get gtg gtg 451 
Pro Ser Val Met Val Asp Asn Tyr Asp Gly Ala Pro Lys Ala Val Val 
105 110 115 

eat ttg gtg gat cag ggg tgc cgc tec att acc tat ate gcc ggt cct 4 99 
His Leu Val Asp Gin Gly Cys Arg Ser lie Thr Tyr lie Ala Gly Pro 
120 125 130 

aat aaa tec tgg get 514 
Asn Lys Ser Trp Ala 
. 135 



<210> 4 
<211> 138 
<212> PRT 

<213> Corynebaeterium glutamicum 
<4 00> .4 

Val Glu Thr Gin Ala Phe Gin Arg Gin Asn Thr Gly Leu lie Ala Met 
15 10 15 

Val Ala Ala Asp Ala Ser Asn Pro Phe Phe Leu Glu lie Phe Arg Gly 
20 25 30 

Ala Gin His Ala Ala Ser Thr Gin Gly Tyr Thr Val Ala Leu Val Asp 
35 40 45 

Ala Arg Glu Ser Ala lie Lys Ser Arg Glu Val Leu Asp Lys lie Val 
50 55 60 

Pro His Ala Asp Gly Leu Leu Leu Ala Ala Ser Arg Met Asp Ser Gly 
65 70 75 80 

Glu lie His Lys Val Ala Arg Glu lie Pro Thr Val Leu Met Ser Arg 
85 90 95 

Glu Val Gin Gly lie Pro Ser Val Met Val Asp Asn Tyr Asp Gly Ala 
100 105 110 

Pro Lys Ala Val Val His Leu Val Asp Gin Gly Cys Arg Ser lie Thr 
115 120 125 

Tyr lie Ala Gly Pro Asn Lys Ser Trp Ala 
130 135 



<210> 5 
<211> 576 
<212> DNA 

<213> Corynebaeterium glutamicum 



<220> 
<221> CDS 
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<222> (101) . . (553) 
<223> RXA00603 

<400> 5 

gaatgaatct cttgcgtttt ttgcacacta caatcatcac acaattgccg ggtagttttg 60 

ttgccagttt gcgcacctca actaggctat tgtgcaatat atg aag eta gat tec 115 

Met Lys Leu Asp Ser 

1 5 

att gat cgc gca att att gcg gag ctt age gcg aat geg egc ate tea 163 

lie Asp Arg Ala lie lie Ala Glu Leu Ser Ala Asn Ala Arg lie Ser 
10 15 20 

aat cte gca ctg get gae aag gtg cat etc act ccg gga cct tgc ttg 211 
Asn Leu Ala Leu Ala Asp Lys Val His Leu Thr Pro Gly Pro Cys Leu 
25 30 35 

agg agg gtg eag cgt ttg gaa gee gaa gga ate att ttg ggc tac age 259 
Arg Arg Val Gin Arg Leu Glu Ala Glu Gly lie lie Leu Gly Tyr Ser 
40 45 50 

gcg gae att cac cct gcg gtg atg aat cgt gga ttt gag gtg acc gtg 307 
Ala Asp lie His Pro Ala Val Met Asn Arg Gly Phe Glu Val Thr Val 
55 60 65 

gat gtc act etc age aae tte gae egc tec act gta gae aat ttt gaa 355 
Asp Val Thr Leu Ser Asn Phe Asp Arg Ser Thr Val Asp Asn Phe Glu 
70 75 80 85 

age tee gtt geg eag eat gat gaa gta ctg gag ttg cac agg ctt ttt 403 
Ser Ser Val Ala Gin His Asp Glu Val Leu Glu Leu His Arg Leu Phe 
90 95 100 

ggt teg cea gat tat ttt gtc egc ate ggc gtt get gat ttg gag geg 451 
Gly Ser Pro Asp Tyr Phe Val Arg lie Gly Val Ala Asp Leu Glu Ala 
105 110 115 

tat gag caa ttt tta tee agt cac att caa ace gtg cea gga att gca 4 99 
Tyr Glu Gin Phe Leu Ser Ser His lie Gin Thr Val Pro Gly lie Ala 
120 125 130 

aag ate tea tea cgt ttt get atg aaa gtg gtg aaa cea get egc cec 547 
Lys lie Ser Ser Arg Phe Ala Met Lys Val Val Lys Pro Ala Arg Pro 
135 140 145 

eag gtg tgaagcatgc attttgaagc atg 576 

Gin Val 

150 



<210> 6 
<211> 151 
<212> PRT 

<213> Corynebaeterium glutamieum 
<400> 6 

Met Lys Leu Asp Ser lie Asp Arg Ala lie lie Ala Glu Leu Ser Ala 
15 10 15 

Asn Ala Arg lie Ser Asn Leu Ala Leu Ala Asp Lys Val His Leu Thr 
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20 

Pro Gly Pro Cys Leu Arg 
35 

lie. Leu Gly Tyr Ser Ala 
50 

Phe Glu Val Thr Val Asp 
65 70 

Val Asp Asn Phe Glu Ser 
85 

Leu His Arg Leu Phe Gly 
100 

Ala Asp Leu Glu Ala Tyr 
115 

Val Pro Gly lie Ala Lys 
130 

Lys Pro Ala Arg Pro Gin 
145 150 



25 

Arg Val Gin Arg Leu 
40 

Asp lie His Pro Ala 
55 

Val Thr Leu Ser Asn 
75 

Ser Val Ala Gin His 
90 

Ser Pro Asp Tyr Phe 
105 

Glu Gin Phe Leu Ser 
120 

lie Ser Ser Arg Phe 
135 

Val 



30 

Glu Ala Glu Gly lie 
45 

Val Met Asn Arg Gly 
60 

Phe Asp Arg Ser Thr 
80 

Asp Glu Val Leu Glu 
95 

Val Arg lie Gly Val 
110 

Ser His lie Gin Thr 
125 

Ala Met Lys Val Val 
140 



<210> 7 
<211> 582 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (559) 
<223> RXN02946 

<400> 7 

cacggattta ccaagaccac cacccgcaac tcagttacat tgttcaaatg tcctaacaca 60 

tttacatgag cttgttgggt gggcaacgaa aggagacatc atg acc acc gaa got 115 

Met Thr Thr Glu Ala 
1 5 

ccc att tgg cca gee gaa etc ttc gaa gac etc gac cgc aac gga cca 163 
Pro lie Trp Pro Ala Glu Leu Phe Glu Asp Leu Asp Arg Asn Gly Pro 
10 15 20 

ate ccc etc tae ttc eaa gta gee caa cgc etc gaa gac gge ate cgc 211 
lie Pro Leu Tyr Phe Gin Val Ala Gin Arg Leu Glu Asp Gly lie Arg 
25 30 35 

age gga gte etc cca eee gga gea cgc eta gaa aac gag ate tee gtg 259 
Ser Gly Val Leu Pro Pro Gly Ala Arg Leu Glu Asn Glu lie Ser Val 
40 45 50 

geg aaa eac etc aac gta tee cgc ccc acc gte cga cgc gee ate eaa 307 
Ala Lys His Leu Asn Val Ser Arg Pro Thr Val Arg Arg Ala lie Gin 
55 60 65 



gaa gte gta gac aaa gge etc tta gtt cgc cgc cgc ggt gtt gge acc 



355 
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Glu Val Val Asp Lys Gly Leu Leu Val Arg Arg Arg Gly Val Gly Thr 
70 75 80 85 

cag gtc gtc caa age cac gtc acc cgc cca gtc gaa ctg acc agt ttc 403 
Gin Val Val Gin Ser His Val Thr Arg Pro Val Glu Leu Thr Ser Phe 
90 95 100 

ttc aac gac etc aaa aac gcc aae etg gac cec aaa ace cga gte etc 451 
Phe Asn Asp Leu Lys Asn Ala Asn Leu Asp Pro Lys Thr Arg Val Leu 
105 110 115 

gag cac cgc tec ttg cag caa gtt ccg cca teg cag aaa aae teg gag 499 
Glu His Arg Ser Leu Gin Gin Val Pro Pro Ser Gin Lys Asn Ser Glu 
120 125 130 

ttt ccg cag gtg aeg aag tec tec tea tec gcc gcc tec get cca ccg 547 
Phe Pro Gin Val Thr Lys Ser Ser Ser Ser Ala Ala Ser Ala Pro Pro 
135 140 145 

gag aca tee ccg tagcgatcct ggaaaaetae etc 582 

Glu Thr Ser Pro 

150 



<210> 8 
<211> 153 
<212> PRT 

<213> Corynebaeterium glutamicum 
<400> 8 

Met Thr Thr Glu Ala Pro lie Trp Pro Ala Glu Leu Phe Glu Asp Leu 
15 10 15 

Asp Arg Asn Gly Pro lie Pro Leu Tyr Phe Gin Val Ala Gin Arg Leu 
20 25 30 

Glu Asp Gly lie Arg Ser Gly Val Leu Pro Pro Gly Ala Arg Leu Glu 
35 40 45 

Asn Glu lie Ser Val Ala Lys His Leu Asn Val Ser Arg Pro Thr Val 
50 55 60 

Arg Arg Ala lie Gin Glu Val Val Asp Lys Gly Leu Leu Val Arg Arg 
65 70 75 80 

Arg Gly Val Gly Thr Gin Val Val Gin Ser His Val Thr Arg Pro Val 
85 90 95 

Glu Leu Thr Ser Phe Phe Asn Asp Leu Lys Asn Ala Asn Leu Asp Pro 
100 105 110 

Lys Thr Arg Val Leu Glu His Arg Ser Leu Gin Gin Val Pro Pro Ser 
115 120 125 

Gin Lys Asn Ser Glu Phe Pro Gin Val Thr Lys Ser Ser Ser Ser Ala 
130 135 140 

Ala Ser Ala Pro Pro Glu Thr Ser Pro 
145 150 



BGI-123CP 



-8- 



<210> 9 
<211> 531 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (508) 

<223> RXN01845 

<400> 9 

ggctccgtcc gtaccggtgg tgaagtagga gtagccgatg aacccgttgt cgaaggtggt 60 



tgcctgctcc gagacgagca ccgcacccgt gccgtcctca atg ate tec aac tec 

Met lie Ser Asn Ser 
1 5 



115 



tgg gcg att gag acc acc tgc gcg etc tac ctg ccc gtc gag gcc ctg 
Trp Ala lie Glu Thr Thr Cys Ala Leu Tyr Leu Pro Val Glu Ala Leu 
10 15 20 



163 



gcc gag gtc gtg gac gcc tac ccg caa ctg gcg ttg gcg ate atg egg 
Ala Glu Val Val Asp Ala Tyr Pro Gin Leu Ala Leu Ala lie Met Arg 
25 30 35 



211 



atg cag cag gac caa ttg gtc egg tec egg gaa cgc gag acc gca cag 
Met Gin Gin Asp Gin Leu Val Arg Ser Arg Glu Arg Glu Thr Ala Gin 
40 45 50 



259 



acc acc teg act gtc gag cag cgc gtg gcc gcc gee etc caa cac ctg 
Thr Thr Ser Thr Val Glu Gin Arg Val Ala Ala Ala Leu Gin His Leu 
55 60 65 



307 



gac gcc aag etc ggg caa ate ega caa gac gga tec age ctg ctg cag 
Asp Ala Lys Leu Gly Gin lie Arg Gin Asp Gly Ser Ser Leu Leu Gin 
70 75 80 85 



355 



gtc cgc ctg cgc cgc gac gac gtg gcc ggc acc acc gtc gag tec gcc 
Val Arg Leu Arg Arg Asp Asp Val Ala Gly Thr Thr Val Glu Ser Ala 
90 95 100 



403 



tec egg gca atg gcg egg atg aag aaa acc ggt gtc ate gac tec ggc 
Ser Arg Ala Met Ala Arg Met Lys Lys Thr Gly Val lie Asp Ser "Gly 
105 110 115 



451 



cgc gaa tgg ate gcc att ace aac cac cag gcc ctg gee gac ctg gtc 
Arg Glu Trp lie Ala lie Thr Asn His Gin Ala Leu Ala Asp Leu Val 
120 125 130 



499 



gcc ggc etc taaacgccca catccctcte tct 
Ala Gly Leu 
135 



531 



<210> 10 
<211> 136 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 10 

Met lie Ser Asn Ser Trp Ala lie Glu Thr Thr Cys Ala Leu Tyr Leu 



BGI-123CP 



15 10 15 

Pro Val Glu Ala Leu Ala Glu Val Val Asp Ala Tyr Pro Gin Leu Ala 
20 25 30 

Leu Ala lie Met Arg Met Gin Gin Asp Gin Leu Val Arg Ser Arg Glu 
35 40 45 

Arg Glu Thr Ala Gin Thr Thr Ser Thr Val Glu Gin Arg Val Ala Ala 
50 55 60 

Ala Leu Gin His Leu Asp Ala Lys Leu Gly Gin lie Arg Gin Asp Gly 
65 70 75 80 

Ser Ser Leu Leu Gin Val Arg Leu Arg Arg Asp Asp Val Ala Gly Thr 
85 90 95 

Thr Val Glu Ser Ala Ser Arg Ala Met Ala Arg Met Lys Lys Thr Gly 
100 105 110 

Val lie Asp Ser Gly Arg Glu Trp lie Ala lie Thr Asn His Gin Ala 
115 120 125 

Leu Ala Asp Leu Val Ala Gly Leu 
130 135 



<210> 11 
<211> 828 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (805) 
<223> RXN02910 

<400> 11 

aacctaggcc gatacccatg tggaaatctc gacgtcttaa atggacgatt ggagctaaaa 60 

ccacgaacag ctgggatttt ccacgatagg attgggtctc gtg gag att cgt tgg 115 

Val Glu lie Arg Trp 
1 5 

ttg gaa ggc ttt ate gcg gtc gcg gaa gaa ttg cac ttt agt aat get 163 
Leu Glu Gly Phe lie Ala Val Ala Glu Glu Leu His Phe Ser Asn Ala 
10 15 20 

geg att egt ttg ggg atg ecg caa teg ccg ttg agt cag ttg ate egg 211 
Ala lie Arg Leu Gly Met Pro Gin Ser Pro Leu Ser Gin Leu lie Arg 
25 30 35 

egg ttg gag teg gag ttg ggg cag aag ett ttt gat cge agt ace egg 259 
Arg Leu Glu Ser Glu Leu Gly Gin Lys Leu Phe Asp Arg Ser Thr Arg 
40 45 50 

teg gtg gag tta aet gee geg ggt egg gcg ttt ttg eca eat gee agg 307 
Ser Val Glu Leu Thr Ala Ala Gly Arg Ala Phe Leu Pro His Ala Arg 
55 60 65 



ggg att gtg geg age get geg gtg gcg agg gaa get gtg aat get gee 



355 
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Gly lie Val Ala Ser Ala Ala Val Ala Arg Glu Ala Val Asn Ala Ala 
70 75 80 85 

gag ggg gag ate gtt ggt gtt gtt cgc att ggt ttt tct ggt gtg ctg 403 
Glu Gly Glu lie Val Gly Val Val Arg lie Gly Phe Ser Gly Val Leu 
90 95 100 

aac tat tec acg etg ccg ctt ttg ace agt gag gtg cat aaa egg ctt 451 
Asn Tyr Ser Thr Leu Pro Leu Leu Thr Ser Glu Val His Lys Arg Leu 
105 110 115 

cct aat gtg gag ttg gag etc gtt ggt eag aag ttg acg agg gaa gcg 499 
Pro Asn Val Glu Leu Glu Leu Val Gly Gin Lys Leu Thr Arg Glu Ala 
120 125 130 

gta agt ttg ctg egc ttg ggg gcg ttg gat att acg ttg atg ggt ttg 547 
Val Ser Leu Leu Arg Leu Gly Ala Leu Asp lie Thr Leu Met Gly Leu 
135 140 145 

cec att gag gat cca gag att gag act egg ctg att agt ttg gaa gag 595 
Pro lie Glu Asp Pro Glu lie Glu Thr Arg Leu lie Ser Leu Glu Glu 
150 155 160 165 

ttt tge gtg gtg ttg eeg aag gat eat egt ctt gcg ggg gaa gga gtg 643 
Phe Cys Val Val Leu Pro Lys Asp His Arg Leu Ala Gly Glu Gly Val 

170 . ; J. . .. 175 180 

gtg gat ttg gtg gat ctg get aaa gat ggg ttt gtg acg acg ccg gag 691 
Val Asp Leu Val Asp Leu Ala Lys Asp Gly Phe Val Thr Thr Pro Glu 
185 190 195 

ttt gcg ggg tct gtg ttt agg aat tec ace ttt eag ttg tgt get gag 739 
Phe Ala Gly Ser Val Phe Arg Asn Ser Thr Phe Gin Leu Cys Ala Glu 
200 205 210 

get ggt ttt gtg ccg agg ate age eag caa gtt aat gat cct tac atg 787 
Ala Gly Phe Val Pro Arg lie Ser Gin Gin Val Asn Asp Pro Tyr Met 
215 220 225 

gcg ctg ttg ttg gcg egg tagteaatea tgggggagta tec 828 
Ala Leu Leu Leu Ala Arg 
230 235 



<210> 12 
<211> 235 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 12 

Val Glu lie Arg Trp Leu Glu Gly Phe lie Ala Val Ala Glu Glu Leu 
15 10 15 

His Phe Ser Asn Ala Ala lie Arg Leu Gly Met Pro Gin Ser Pro Leu 
20 25 30 

Ser Gin Leu lie Arg Arg Leu Glu Ser Glu Leu Gly Gin Lys Leu Phe 
35 40 45 

Asp Arg Ser Thr Arg Ser Val Glu Leu Thr Ala Ala Gly Arg Ala Phe 
50 55 60 
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Leu Pro His Ala Arg Gly lie Val Ala Ser Ala Ala Val Ala Arg Glu 
65 70 75 80 

Ala Val Asn Ala Ala Glu Gly Glu lie Val Gly Val Val Arg lie Gly 
85 90 95 

Phie Ser Gly Val Leu Asn Tyr Ser Thr Leu Pro Leu Leu Thr Ser Glu 
100 105 110 

Val His Lys Arg Leu Pro Asn Val Glu Leu Glu Leu Val Gly Gin Lys 
115 120 125 

Leu Thr Arg Glu Ala Val Ser Leu Leu Arg Leu Gly Ala Leu Asp lie 
130 135 140 

Thr Leu Met Gly Leu Pro lie Glu Asp Pro Glu lie Glu Thr Arg Leu 
145 150 155 160 

lie Ser Leu Glu Glu Phe Cys Val Val Leu Pro Lys Asp His Arg Leu 
165 170 ^ 175 

Ala Gly Glu Gly Val Val Asp Leu Val Asp Leu Ala Lys Asp Gly Phe 
180 185 190 

Val Thr Thr Pro Glu Phe Ala Gly Ser Val Phe Arg Asn Ser Thr Phe 
195 200 205 

Gin Leu Cys Ala Glu Ala Gly Phe Val Pro Arg lie Ser Gin Gin Val 
210 215 220 

Asn Asp Pro Tyr Met Ala Leu Leu Leu Ala Arg 
225 230 235 



<210> 13 
<211> 687 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (664) 

<223> RXN02553 

<400> 13 

tggcgcaggt gtttgtgcca gaaaataacc gcgacgctga tcatacggtc agcttgctgg 60 

cggaagtacc acggtggtgg cgttggcgga tcaccttcaa atg gcg gtg aaa cgt 115 

Met Ala Val Lys Arg 
1 5 

aat gag ttg gaa ccc gag ctg acg tec aac ccc aac cca tta age gca 163 
Asn Glu Leu Glu Pro Glu Leu Thr Ser Asn Pro Asn Pro Leu Ser Ala 
10 15 20 

gaa gtg cat cat ttg tat cct gag gaa act cgt ctt gca acg gag ate 211 
Glu Val His His Leu Tyr Pro Glu Glu Thr Arg Leu Ala Thr Glu lie 
25 30 35 



ctg gaa cgc acc aac aat tgg ctt get gaa aaa ggg ate cct ccg ctg 



259 
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Leu Glu Arg Thr Asn Asn Trp Leu Ala Glu Lys Gly lie Pro Pro Leu 
40 45 50 

cca cca gcg gaa gtt gta gcc ate tea tta cae ctg gtt aat get ggt 307 
Pro Pro Ala Glu Val Val Ala lie Ser Leu His Leu Val Asn Ala Gly 
55 60 65 

ttc cgc acg gaa gac cte gca gaa aee tac gtg atg act ggc gtt ttc 355 
Phe Arg Thr Glu Asp Leu Ala Glu Thr Tyr Val Met Thr Gly Val Phe 
70 75 80 85 

gag cag etc ttt gag gta ate gat tee teg ttt ggc ate aee ett gac 403 
Glu Gin Leu Phe Glu Val lie Asp Ser Ser Phe Gly lie Thr Leu Asp 
90 95 100 

ega caa tec gtc aac gee gca egg ttt ate ace eac atg cgc tac ttc 451 
Arg Gin Ser Val Asn Ala Ala Arg Phe lie Thr His Met Arg Tyr Phe 
105 110 115 

ttt gtt cgc gtt eac cae gac gga caa etc aac gac ggc atg tec gtg 4 99 
Phe Val Arg Val His His Asp Gly Gin Leu Asn Asp Gly Met Ser Val 
120 125 130 

ctg cgc aac age eta gaa att tec cae ceg gat teg gtg gca tgt gcg 547 
Leu Arg Asn Ser Leu Glu lie Ser His Pro Asp Ser Val Ala Cys Ala 
135 . 140 145 

gaa aga etc age caa ate etc age ett ega ttg ggt gcc gaa ett tec 595 
Glu Arg Leu Ser Gin lie Leu Ser Leu Arg Leu Gly Ala Glu Leu Ser 
150 155 160 165 

tec gac gag caa ace tac etc gcg etc cat gtc gcg agg ttg get gaa 64 3 
Ser Asp Glu Gin Thr Tyr Leu Ala Leu His Val Ala Arg Leu Ala Glu 
170 175 180 

gat ega ggt act ace get gat taaeaagttc taggcgcgaa tet 687 
Asp Arg Gly Thr Thr Ala Asp 
185 



<210> 14 
<211> 188 
<212> PRT 

<213> Corynebaeterium glutamicum 
<400> 14 

Met Ala Val Lys Arg Asn Glu Leu Glu Pro Glu Leu Thr Ser Asn Pro 
15 10 15 

Asn Pro Leu Ser Ala Glu Val His His Leu Tyr Pro Glu Glu Thr Arg 
20 25 30 

Leu Ala Thr Glu lie Leu Glu Arg Thr Asn Asn Trp Leu Ala Glu Lys 
35 40 45 

Gly lie Pro Pro Leu Pro Pro Ala Glu Val Val Ala lie Ser Leu His 
50 55 60 

Leu Val Asn Ala Gly Phe Arg Thr Glu Asp Leu Ala Glu Thr Tyr Val 
65 70 75 80 
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Met Thr Gly Val 



Gly lie Thr Leu 
100 

His Met Arg Tyr 
115 

Asp Gly Met Ser 
130 

Ser Val Ala Cys 
145 

Gly Ala Glu Leu 



Ala Arg Leu Ala 
180 



Phe Glu Gin Leu 
85 

Asp Arg Gin Ser 



Phe Phe Val Arg 
120 

Val Leu Arg Asn 
135 

Ala Glu Arg Leu 
150 

Ser Ser Asp Glu 
165 

Glu Asp Arg Gly 



Phe Glu Val He 
90 

Val Asn Ala Ala 
105 

Val His His Asp 



Ser Leu Glu He 
140 

Ser Gin He Leu 
155 

Gin Thr Tyr Leu 
170 

Thr Thr Ala Asp 
185 



Asp Ser Ser Phe 
95 

Arg Phe He Thr 
110 

Gly Gin Leu Asn 
125 

Ser His Pro Asp 



Ser Leu Arg Leu 
160 

Ala Leu His Val 
175 



<210> 15 
<211> 927 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . {904 ) 

<223> RXS00686 

<400> 15 

ataggcttga acaatacgtc gttacactgg ccgatttgat acctttcaaa acttttaccc 60 

ttcatcggag tgccagggga acttagagga gcattaaata atg gcg gga gga aat 115 

Met Ala Gly Gly Asn 
1 5 

cgc gaa cct gga cgt aca gtc acc tec aag gtg ate gcc gta ctg gga 163 
Arg Glu Pro Gly Arg Thr Val Thr Ser Lys Val He Ala Val Leu Gly 
10 15 20 

get ttt gaa cac acc atg cgt eca ctt ggt gtc act gaa ate get gag 211 
Ala Phe Glu His Thr Met Arg Pro Leu Gly Val Thr Glu He Ala Glu 
25 30 35 

ctg gea gac etc eca cca agt acc acc cae cgt etc gtt tct gaa tta 259 
Leu Ala Asp Leu Pro Pro Ser Thr Thr His Arg Leu Val Ser Glu Leu 
40 45 50 

acc gaa gge gga eta etc age aag aaa tct gat ggg cgc tac caa ttg 307 
Thr Glu Gly Gly Leu Leu Ser Lys Lys Ser Asp Gly Arg Tyr Gin Leu 
55 60 65 

gge tta cgt ate tgg gaa etc gee caa aat aca gga egg eag tta cgc 355 
Gly Leu Arg He Trp Glu Leu Ala Gin Asn Thr Gly Arg Gin Leu Arg 
70 75 80 85 



gac act gea cgc ccg ttc ate caa gag etc tac tea ett act tec gag 
Asp Thr Ala Arg Pro Phe He Gin Glu Leu Tyr Ser Leu Thr Ser Glu 



403 
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90 95 100 

act gcg cag eta gtg gtc cgc gat aaa gat gaa gca ctt ttg att gac 451 

Thr Ala Gin Leu Val Val Arg Asp Lys Asp Glu Ala Leu Leu lie Asp 

105 110 115 

cga gcc tac ggc acg aag aaa att cca cgc teg get ega gte ggt ggt 4 99 

Arg Ala Tyr Gly Thr Lys Lys lie Pro Arg Ser Ala Arg Val Gly Gly 
120 125 130 

cga eta cet etg aac tec act gcg gtt ggc aag att etc ctt gcg ttt 547 

Arg Leu Pro Leu Asn Ser Thr Ala Val Gly Lys lie Leu Leu Ala Phe 

135 140 145 

gat gag cca tgg gta aaa cag tee tat etc aag ctg cca etc aac gcc 595 

Asp Glu Pro Trp Val Lys Gin Ser Tyr Leu Lys Leu Pro Leu Asn Ala 

150 155 160 165 

tec ace cca aag aca att gtg aat ccc gac gtc ttg get gcg cag ctg 643 

Ser Thr Pro Lys Thr lie Val Asn Pro Asp Val Leu Ala Ala Gin Leu 
170 175 180 

aaa caa att eac teg caa ggc ttt gcc ate aca cat gac gag caa cga 691 

Lys Gin lie His Ser Gin Gly Phe Ala lie Thr His Asp Glu Gin Arg 

185 190 195 

ate ggc ggc gca teg ate gee gta ccg gtc tgg cat aca gga aaa ctg 739 

lie Gly Gly Ala Ser lie Ala Val Pro Val Trp His Thr Gly Lys Leu 
200 205 210 

gga gca gca etg ggg ttg gtg gtt ecc acc gca cag get gca aat ctt 787 

Gly Ala Ala Leu Gly Leu Val Val Pro Thr Ala Gin Ala Ala Asn Leu 

215 220 225 

gag cgc tat etc ccg ate ctt cag gcg aca agt cag aga att aca aaa 835 

Glu Arg Tyr Leu Pro lie Leu Gin Ala Thr Ser Gin Arg lie Thr Lys 

230 235 240 245 

gca acc gcg etc att cet ttg gac aca ctt ttg get tea cae aaa aat 883 

Ala Thr Ala Leu lie Pro Leu Asp Thr Leu Leu Ala Ser His Lys Asn 
250 255 260 

gca gaa ega aaa ggc gat ace taaacecgce ctecatctgc ata 927 
Ala Glu Arg Lys Gly Asp Thr 
265 



<210> 16 
<211> 268 
<212> PRT 

<213> Corynebaeterium glutamicum 
<400> 16 

Met Ala Gly Gly Asn Arg Glu Pro Gly Arg Thr Val Thr Ser Lys Val 
15 10 15 

lie Ala Val Leu Gly Ala Phe Glu His Thr Met Arg Pro Leu Gly Val 
20 25 30 

Thr Glu lie Ala Glu Leu Ala Asp Leu Pro Pro Ser Thr Thr His Arg 
35 40 45 
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Leu Val Ser Glu Leu Thr Glu Gly Gly Leu Leu Ser Lys Lys Ser Asp 
50 , 55 60 

Gly Arg Tyr Gin Leu Gly Leu Arg lie Trp Glu Leu Ala Gin Asn Thr 
65 70 75 80 

Gly Arg Gin Leu Arg Asp Thr Ala Arg Pro Phe lie Gin Glu Leu Tyr 
85 90 95 

Ser Leu Thr Ser Glu Thr Ala Gin Leu Val Val Arg Asp Lys Asp Glu 
100 105 110 

Ala Leu Leu lie Asp Arg Ala Tyr Gly Thr Lys Lys lie Pro Arg Ser 
115 120 125 

Ala Arg Val Gly Gly Arg Leu Pro Leu Asn Ser Thr Ala Val Gly Lys 
130 135 140 

lie Leu Leu Ala Phe Asp Glu Pro Trp Val Lys Gin Ser Tyr Leu Lys 
145 150 155 160 

Leu Pro Leu Asn Ala Ser Thr Pro Lys Thr lie Val Asn Pro Asp Val 
165 170 175 

Leu Ala Ala Gin Leu Lys Gin lie His Ser Gin Gly -Phe Ala lie Thr 
180 185 . 190 

His Asp Glu Gin Arg lie Gly Gly Ala Ser lie Ala Val Pro Val Trp 
195 200 205 

His Thr Gly Lys Leu Gly Ala Ala Leu Gly Leu Val Val Pro Thr Ala 
210 215 220 

Gin Ala Ala Asn Leu Glu Arg Tyr Leu Pro lie Leu Gin Ala Thr Ser 
225 230 235 240 

Gin Arg lie Thr Lys Ala Thr Ala Leu lie Pro Leu Asp Thr Leu Leu 
245 250 255 

Ala Ser His Lys Asn Ala Glu Arg Lys Gly Asp Thr 
260 265 



<210> 17 
<211> 777 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (754) 

<223> RXS00774 

<400> 17 

attatcgcct tatagtgttg ccatgcgtac tgcatataga cagcaattgg atgaattcgc 60 



acacaatcta atcattttgt gtgatctaac taaggagtgc 



atg gat aag gcg act 115 
Met Asp Lys Ala Thr 
1 5 
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gat gcc etc ctg cgc act tct ttg gca teg gca gaa age get tta ggc 163 
Asp Ala Leu Leu Arg Thr Ser Leu Ala Ser Ala Glu Ser Ala Leu Gly 
10 15 20 

aat gca gaa aag ctt gaa gag ctt cgt act gga tgc gag tct caa gcc 211 
Asn Ala Glu Lys Leu Glu Glu Leu Arg Thr Gly Cys Glu Ser Gin Ala 
25 30 35 

gtc gaa ctt ttg gcg ctt gaa act cct gta gcc cgt gat ctt cgc cag 259 
Val Glu Leu Leu Ala Leu Glu Thr Pro Val Ala Arg Asp Leu Arg Gin 
40 45 50 

gtt gtc tec tec ate tac ate gtc gag gaa att ace cgt atg ggt get 307 
Val Val Ser Ser lie Tyr lie Val Glu Glu lie Thr Arg Met Gly Ala 
55 60 65 

ctg gca atg cac gtg get aat tec gtg cgc cgc cgt tac cec gat ceg 355 
Leu Ala Met His Val Ala Asn Ser Val Arg Arg Arg Tyr Pro Asp Pro 
70 75 80 85 

gtg ate ceg gag gae atg cgt ggc tat ttc aag gag atg gee cgc etc 403 
Val lie Pro Glu Asp Met Arg Gly Tyr Phe Lys Glu Met Ala Arg Leu 
90 95 100 

gca get gac atg aca gat cat att cgt cag ate etc att gat cct gaa 451 
Ala Ala Asp Met Thr Asp His lie Arg Gin lie- Leu ^Ile Asp Pro Glu 
105 110 115 

cca gat ctt gee eta gag atg get aaa age gat gae gcg gtg gat gat 4 99 
Pro Asp Leu Ala Leu Glu Met Ala Lys Ser Asp Asp Ala Val Asp Asp 
120 125 130 

ctg cat cag cac ate atg cgt att etc acg ctg cgt cct tgg cct cac 547 
Leu His Gin His lie Met Arg lie Leu Thr Leu Arg Pro Trp Pro His 
135 140 145 



595 



gac acc aag age gcg gtt gat ttg acg ctg ctt tec cgc ttc tac gag 
Asp Thr Lys Ser Ala Val Asp Leu Thr Leu Leu Ser Arg Phe Tyr Glu 
150 155 160 165 

cgt tac gee gat cac acg gta aac gtg gcc gee cgt ate att tac ctg 643 
Arg Tyr Ala Asp His Thr Val Asn Val Ala Ala Arg lie lie Tyr Leu 
170 175 180 

tee ace ggg ctg cac ceg gag gag tac atg gaa aag cgc gag caa caa 691 
Ser Thr Gly Leu His Pro Glu Glu Tyr Met Glu Lys Arg Glu Gin Gin 
185 190 195 

agg gee gat gcc gac atg gag aag cgc tgg gee gag ctg gag egg cag 739 
Arg Ala Asp Ala Asp Met Glu Lys Arg Trp Ala Glu Leu Glu Arg Gin 
200 205 210 

ttc cgc acc age gag taaaaagctg cttctcgacg eta 777 
Phe Arg Thr Ser Glu 
215 



<210> 18 
<211> 218 
<212> PRT 

<213> Corynebacterium glutamicum 



BGI-123CP 



- 17- 



<400> 18 

Met Asp Lys Ala Thr Asp Ala Leu Leu Arg Thr Ser Leu Ala Ser Ala 
15 10 15 

Glu Ser Ala Leu Gly Asn Ala Glu Lys Leu Glu Glu Leu Arg Thr Gly 
20 25 30 

Cys Glu Ser Gin Ala Val Glu Leu Leu Ala Leu Glu Thr Pro Val Ala 
35 40 45 

Arg Asp Leu Arg Gin Val Val Ser Ser lie Tyr lie Val Glu Glu lie 
50 55 60 

Thr Arg Met Gly Ala Leu Ala Met His Val Ala Asn Ser Val Arg Arg 
65 70 75 80 

Arg Tyr Pro Asp Pro Val lie Pro Glu Asp Met Arg Gly Tyr Phe Lys 
85 90 95 

Glu Met Ala Arg Leu Ala Ala Asp Met Thr Asp His lie Arg Gin lie 
100 105 110 

Leu lie Asp Pro Glu Pro Asp Leu Ala Leu Glu Met Ala Lys Ser Asp 
115 120 . 125 

Asp Ala Val Asp Asp Leu His Gin His lie Met Arg lie Leu Thr Leu 
130 135 140 

Arg Pro Trp Pro His Asp Thr Lys Ser Ala Val Asp Leu Thr Leu Leu 
145 150 155 160 

Ser Arg Phe Tyr Glu Arg Tyr Ala Asp His Thr Val Asn Val Ala Ala 
165 170 175 

Arg lie lie Tyr Leu Ser Thr Gly Leu His Pro Glu Glu Tyr Met Glu 
180 185 190 

Lys Arg Glu Gin Gin Arg Ala Asp Ala Asp Met Glu Lys Arg Trp Ala 
195 200 205 

Glu Leu Glu Arg Gin Phe Arg Thr Ser Glu 
210 215 



<210> 19 
<211> 1362 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1339) 
<223> RXN02493 

<400> 19 

ggttccgtag taaacccagg cggcacctac ctcgatcctg aggcagcagc agccggcgca 60 



gcagcagtag caaaccaggg taataagtag ctatttgtag gtg age act ctt ctt 115 

Val Ser Thr Leu Leu 
1 5 
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get ttc gta ttg ggc gtg gtc etc atg ggc etc gee eta cct gcg tat 163 
Ala Phe Val Leu Gly Val Val Leu Met Gly Leu Ala Leu Pro Ala Tyr 
10 15 20 

acg aaa att aaa gat egg atg cgt cgc cac aag tec gcg gtc acc ctg 211 
Thr Lys lie Lys Asp Arg Met Arg Arg His Lys Ser Ala Val Thr Leu 
25 30 35 

tec gaa aac cag gtc acc acg gtg ggg cag gtc etc cac ctg gcg att 259 
Ser Glu Asn Gin Val Thr Thr Val Gly Gin Val Leu His Leu Ala lie 
40 45 50 

caa ggc tec cca acg gga ate acg gtt gtc gat cgc acc ggc gac gtc 307 
Gin Gly Ser Pro Thr Gly lie Thr Val Val Asp Arg Thr Gly Asp Val 
55 60 65 

ate tta tec aac ggc cgc gee cac gaa ttg ggc ate gtc cac gaa aga 355 
lie Leu Ser Asn Gly Arg Ala His Glu Leu Gly lie Val His Glu Arg 
70 75 80 85 

tec gtc gac ggc aac gtt tgg cgc gtc gee cag gaa gee ttc caa gac 403 
Ser Val Asp Gly Asn Val Trp Arg Val Ala Gin Glu Ala Phe Gin Asp 
90 95 100 

caa gaa ace cac tea etc gac gtc cac-.. cca gac cgc aat ceg egg cgc 451 
Gin Glu Thr His Ser Leu Asp Val His Pro Asp Arg Asn Pro Arg Arg 
105 110 115 

ceg ggt agt cgc ate ace gca gtg cag gea gtg gtc aag cct tta acg 4 99 
Pro Gly Ser Arg lie Thr Ala Val Gin Ala Val Val Lys Pro Leu Thr 
120 125 130 

ett ate gac gat cgt ttc gtg ate ate tat gee tee gac gaa tec gaa 547 
Leu lie Asp Asp Arg Phe Val lie lie Tyr Ala Ser Asp Glu Ser Glu 
135 140 145 

aac gtg cgc atg gaa teg gea cgc cga gac ttc gtc gea aac gtc tec 595 
Asn Val Arg Met Glu Ser Ala Arg Arg Asp Phe Val Ala Asn Val Ser 
150 155 160 165 

cac gaa ctg aaa acc cec gtc ggc ggc atg gca etc etc gcg gaa gee 643 
His Glu Leu Lys Thr Pro Val Gly Gly Met Ala Leu Leu Ala Glu Ala 
170 175 180 

etc atg gaa tec tee gac gac cca gaa caa gtc gaa tac ttc gga tee 691 
Leu Met Glu Ser Ser Asp Asp Pro Glu Gin Val Glu Tyr Phe Gly Ser 
185 190 195 

agg etc cac cgc gaa gee cac cgc atg gee gac atg ate aac gaa ctg 739 
Arg Leu His Arg Glu Ala His Arg Met Ala Asp Met lie Asn Glu Leu 
200 205 210 

ate tec ett tec aaa ett cag ggc gee gaa cga etc cct gat atg gaa 787 
lie Ser Leu Ser Lys Leu Gin Gly Ala Glu Arg Leu Pro Asp Met Glu 
215 220 225 



cec gtc cag get gac gac ate ate age gaa gee ate gaa cgc acc caa 835 
Pro Val Gin Ala Asp Asp lie lie Ser Glu Ala lie Glu Arg Thr Gin 
230 235 240 245 
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ctc gcc gcc gac aac gcc aac ate gaa ate att cgc ggc gac cgc acc 883 
Leu Ala Ala Asp Asn Ala Asn lie Glu lie lie Arg Gly Asp Arg Thr 
250 255 260 

ggc gtt tgg gta gaa gcc gat cga tec ctg ctg gtc aca gcc ctg gcg 931 
Gly Val Trp Val Glu Ala Asp Arg Ser Leu Leu Val Thr Ala Leu Ala 
265 270 275 

aac ctg ate age aat gca ate aac tac tea cea aaa tea gtc cec gtc 979 
Asn Leu lie Ser Asn Ala lie Asn Tyr Ser Pro Lys Ser Val Pro Val 
280 285 290 

tec gtt tea caa age ate cga aac gac gtg gtc atg ate cga gta acc 1027 
Ser Val Ser Gin Ser lie Arg Asn Asp Val Val Met lie Arg Val Thr 
295 300 305 

gac cgt ggc att ggc ate gca cec gaa gac caa ggc cga gtt tte gaa 1075 
Asp Arg Gly lie Gly lie Ala Pro Glu Asp Gin Gly Arg Val Phe Glu 
310 315 320 325 

aga tte tte cgc gtc gac aaa gcc cgc tee cgc caa acc ggc gga act 1123 
Arg Phe Phe Arg Val Asp Lys Ala Arg Ser Arg Gin Thr Gly Gly Thr 
330 335 340 

ggc ett ggc etc gcg ata gtc aaa eat gtc atg get aac cat ggc ggt 1171 
Gly Leu Gly Leu Ala lie Val -Lys His Val Met Ala Asn His Gly Gly 
345 350 355 

agt att agt ttg tgg tea cgt cct gga aca ggc tec aca ttt aea ett 1219 
Ser lie Ser Leu Trp Ser Arg Pro Gly Thr Gly Ser Thr Phe Thr Leu 
360 365 370 

gaa etc cct gta tac cae cea gag tec aag gaa ecg gca gga tet aag 1267 
Glu Leu Pro Val Tyr His . Pro Glu Ser Lys Glu Pro Ala Gly Ser Lys 
375 380 385 

eag gga cct agt ttg gat tea ect att cgt acg act gcg tee aaa gca 1315 
Gin Gly Pro Ser Leu Asp Ser Pro lie Arg Thr Thr Ala Ser Lys Ala 
390 395 400 405 

tet ggg cgc cga aag- gaa aaa tea tgacgagaat eetgatcgtt gaa 1362 
Ser Gly Arg Arg Lys Glu Lys Ser 
410 



<210> 20 
<211> 413 
<212> PRT 

<213> Corynebacterium glutamieum 
<400> 20 

Val Ser Thr Leu Leu Ala Phe Val Leu Gly Val Val Leu Met Gly Leu 
15 10 15 

Ala Leu Pro Ala Tyr Thr Lys lie Lys Asp Arg Met Arg Arg His Lys 
20 25 30 

Ser Ala Val Thr Leu Ser Glu Asn Gin Val Thr Thr Val Gly Gin Val 
35 40 45 

Leu His Leu Ala lie Gin Gly Ser Pro Thr Gly lie Thr Val Val Asp 
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50 55 60 

Arg Thr Gly Asp Val lie Leu Ser Asn Gly Arg Ala His Glu Leu Gly 
65 70 75 80 

lie Val His Glu Arg Ser Val Asp Gly Asn Val Trp Arg Val Ala Gin 
85 90 95 

Glu Ala Phe Gin Asp Gin Glu Thr His Ser Leu Asp Val His Pro Asp 
100 105 110 

Arg Asn Pro Arg Arg Pro Gly Ser Arg lie Thr Ala Val Gin Ala Val 
115 120 125 

Val Lys Pro Leu Thr Leu lie Asp Asp Arg Phe Val lie lie Tyr Ala 
130 135 140 

Ser Asp Glu Ser Glu Asn Val Arg Met Glu Ser Ala Arg Arg Asp Phe 
145 150 155 160 

Val Ala Asn Val Ser His Glu Leu Lys Thr Pro Val Gly Gly Met Ala 
165 170 175 

Leu Leu Ala Glu Ala Leu Met Glu Ser Ser Asp Asp Pro Glu Gin Val 
180 185 190 

Glu Tyr Phe Gly Ser Arg Leu His Arg Glu Ala His Arg Met Ala Asp 
195 200 205 

Met lie Asn Glu Leu lie Ser Leu Ser Lys Leu Gin Gly Ala Glu Arg 
2.10 215 220 

Leu Pro Asp Met Glu Pro Val Gin Ala Asp Asp lie lie Ser Glu Ala 
225 230 235 240 

lie Glu Arg Thr Gin Leu Ala Ala Asp Asn Ala Asn lie Glu lie lie 
245 250 255 

Arg Gly Asp Arg Thr Gly Val Trp Val Glu Ala Asp Arg Ser Leu Leu 
260 265 270 

Val Thr Ala Leu Ala Asn Leu lie Ser Asn Ala lie Asn Tyr Ser Pro 
275 280 285 

Lys Ser Val Pro Val Ser Val Ser Gin Ser lie Arg Asn Asp Val Val 
290 295 300 

Met lie Arg Val Thr Asp Arg Gly lie Gly lie Ala Pro Glu Asp Gin 
305 310 315 320 

Gly Arg Val Phe Glu Arg Phe Phe Arg Val Asp Lys Ala Arg Ser Arg 
325 330 335 

Gin Thr Gly Gly Thr Gly Leu Gly Leu Ala He Val Lys His Val Met 
340 345 350 

Ala Asn His Gly Gly Ser He Ser Leu Trp Ser Arg Pro Gly Thr Gly 
355 360 365 

Ser Thr Phe Thr Leu Glu Leu Pro Val Tyr His Pro Glu Ser Lys Glu 
370 375 380 
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Pro Ala Gly Ser Lys Gin Gly Pro Ser Leu Asp Ser Pro lie Arg Thr 

385 390 395 400 

Thr Ala Ser Lys Ala Ser Gly Arg Arg Lys Glu Lys Ser 
405 410 



<210> 21 
<211> 1362 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1339) 
<223> FRXA02493 

<400> 21 

ggttccgtag taaacccagg cggcacctac ctcgatcctg aggcagcagc agccggcgca 60 

gcagcagtag caaaccaggg taataagtag ctatttgtag gtg age act ctt ctt 115 

Val Ser Thr Leu Leu 
1 5 

get tte gta ttg ggc gtg gtc etc atg ggc etc gcc eta cet geg tat 163 
Ala Phe Val Leu Gly Val Val Leu Met Gly Leu Ala Leu Pro Ala Tyr 
10 15 20 

acg aaa att aaa gat egg atg egt egc cac aag tec geg gtc ace ctg 211 
Thr Lys lie Lys Asp Arg Met Arg Arg His Lys Ser Ala Val Thr Leu 
25 30 35 

tec gaa aac eag gtc ace acg gtg ggg cag gtc etc cae ctg geg att 259 
Ser Glu Asn Gin Val Thr Thr Val Gly Gin Val Leu His Leu Ala lie 
40 45 50 

caa ggc tec eca acg gga ate acg gtt gtc gat egc ace ggc gac gtc 307 
Gin Gly Ser Pro Thr Gly lie Thr Val Val Asp Arg Thr Gly Asp Val 
55 60 - 65 

ate tta tec aac ggc egc gee eac gaa ttg ggc ate gtc cac gaa aga 355 
lie Leu Ser Asn Gly Arg Ala His Glu Leu Gly lie Val His Glu Arg 
70 75 80 85 

tec gtc gac ggc aac gtt tgg egc gtc gcc cag gaa gcc tte caa gac 403 
Ser Val Asp Gly Asn Val Trp Arg Val Ala Gin Glu Ala Phe Gin Asp 
90 95 100 

caa gaa ace cac tea etc gac gtc cac eca gac egc aat ccg egg egc 451 
Gin Glu Thr His Ser Leu Asp Val His Pro Asp Arg Asn Pro Arg Arg 
105 110 115 

ccg ggt agt egc ate acc gca gtg cag gca gtg gtc aag cet tta acg 499 
Pro Gly Ser Arg lie Thr Ala Val Gin Ala Val Val Lys Pro Leu Thr 
120 125 130 

ctt ate gac gat egt tte gtg ate ate tat gee tec gac gaa tec gaa 547 
Leu lie Asp Asp Arg Phe Val lie lie Tyr Ala Ser Asp Glu Ser Glu 
135 140 145 
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aac gtg cgc atg gaa teg gca cgc cga gac ttc gtc gca aac gtc tec 595 
Asn Val Arg Met Glu Ser Ala Arg Arg Asp Phe Val Ala Asn Val Ser 
150 155 160 165 

cac gaa ctg aaa acc ccc gtc ggc ggc atg gca etc etc gcg gaa gee 643 
His Glu Leu Lys Thr Pro Val Gly Gly Met Ala Leu Leu Ala Glu Ala 
170 175 180 

etc atg gaa tec tec gac gac eca gaa caa gtc gaa tac ttc gga tec 691 
Leu Met Glu Ser Ser Asp Asp Pro Glu Gin Val Glu Tyr Phe Gly Ser 
185 190 195 

agg etc cac cgc gaa gee cac cgc atg gee gac atg ate aac gaa ctg 739 
Arg Leu His Arg Glu Ala His Arg Met Ala Asp Met lie Asn Glu Leu 
200 205 210 

ate tec ctt tec aaa ett cag ggc gee gaa cga etc cet gat atg gaa 787 
lie Ser Leu Ser Lys Leu Gin Gly Ala Glu Arg Leu Pro Asp Met Glu 
215 220 225 

ccc gtc cag get gac gac ate ate age gaa gee ate gaa cgc ace caa 835 
Pro Val Gin Ala Asp Asp lie lie Ser Glu Ala lie Glu Arg Thr Gin 
230 235 240 245 

etc gee gee gac aac gee aac ate gaa ate att cgc ggc gac cgc acc 883 
Leu Ala Ala Asp Asn Ala Asn lie Glu lie lie Arg Gly Asp Arg Thr- 
250 255 260 

ggc gtt tgg gta gaa gee gat cga tec ctg ctg gtc aca gcc ctg gcg 931 
Gly Val Trp Val Glu Ala Asp Arg Ser Leu Leu Val Thr Ala Leu Ala 
265 270 275 

aac ctg ate age aat gca ate aac tac tea eca aaa tea gtc ccc gtc 979 
Asn Leu lie Ser Asn Ala lie Asn Tyr Ser Pro Lys Ser Val Pro Val 
280 285 290 

tec gtt tea caa age ate cga aac gac gtg gtc atg ate cga gta ace 1027 
Ser Val Ser Gin Ser lie Arg Asn Asp Val Val Met lie Arg Val Thr 
295 300 305 

gac cgt ggc att ggc ate gca ccc gaa gac caa ggc cga gtt ttc gaa 1075 
Asp Arg Gly lie Gly lie Ala Pro Glu Asp Gin Gly Arg Val Phe Glu 
310 315 320 325 

aga ttc ttc cgc gtc gac aaa gee cgc tec cgc caa acc ggc gga act 1123 
Arg Phe Phe Arg Val Asp Lys Ala Arg Ser Arg Gin Thr Gly Gly Thr 
330 335 340 

ggc ett ggc etc gcg ata gtc aaa cat gtc atg get aac cat ggc ggt 1171 
Gly Leu Gly Leu Ala lie Val Lys His Val Met Ala Asn His Gly Gly 
345 350 355 

agt att agt ttg tgg tea cgt cet gga aca ggc tec aca ttt aca ett 1219 
Ser lie Ser Leu Trp Ser Arg Pro Gly Thr Gly Ser Thr Phe Thr Leu 
360 365 370 

gaa etc cet gta tac cac eca gag tee aag gaa ccg gca gga tet aag 1267 
Glu Leu Pro Val Tyr His Pro Glu Ser Lys Glu Pro Ala Gly Ser Lys 
375 380 385 

cag gga cet agt ttg gat tea cet att cgt acg act gcg tec aaa gca 1315 
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Gin Gly Pro Ser Leu Asp Ser Pro lie Arg Thr Thr Ala Ser Lys Ala 
390 395 400 405 

tct ggg cgc cga aag gaa aaa tea tgacgagaat cctgatcgtt gaa 1362 
Ser Gly Arg Arg Lys Glu. Lys Ser 
410 



<210> 22 
<211> 413 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 22 

Val Ser Thr Leu Leu Ala Phe Val Leu Gly Val Val Leu Met Gly Leu 
15 10 15 

Ala Leu Pro Ala Tyr Thr Lys lie Lys Asp Arg Met Arg Arg His Lys 
20 25 30 

Ser Ala Val Thr Leu Ser Glu Asn Gin Val Thr Thr Val Gly Gin Val 
35 40 45 

Leu His Leu Ala lie Gin Gly Ser Pro Thr Gly lie Thr Val Val Asp 
50 55 60 

Arg Thr Gly Asp Val lie Leu Ser Asn Gly Arg Ala His Glu Leu Gly 
65 70 75 80 

lie Val His Glu Arg Ser Val Asp Gly Asn Val Trp Arg Val Ala Gin 
85 90 95 

Glu Ala Phe Gin Asp Gin Glu Thr His Ser Leu Asp Val His Pro Asp 
100 105 110 

Arg Asn Pro Arg Arg Pro Gly Ser Arg lie Thr Ala Val Gin Ala Val 
115 120 125 

Val Lys Pro Leu Thr Leu lie Asp Asp Arg Phe Val lie lie Tyr Ala 
130 135 140 

Ser Asp Glu Ser Glu Asn Val Arg Met Glu Ser Ala Arg Arg Asp Phe 
145 150 155 160 

Val Ala Asn Val Ser His Glu Leu Lys Thr Pro Val Gly Gly Met Ala 
165 170 175 

Leu Leu Ala Glu Ala Leu Met Glu Ser Ser Asp Asp Pro Glu Gin Val 
180 185 190 

Glu Tyr Phe Gly Ser Arg Leu His Arg Glu Ala His Arg Met Ala Asp 
195 200 205 

Met lie Asn Glu Leu lie Ser Leu Ser Lys Leu Gin Gly Ala Glu Arg 
210 215 220 

Leu Pro Asp Met Glu Pro Val Gin Ala Asp Asp lie lie Ser Glu Ala 
225 230 235 240 

lie Glu Arg Thr Gin Leu Ala Ala Asp Asn Ala Asn lie Glu lie lie 
245 250 255 
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Arg Gly Asp Arg Thr Gly Val Trp Val Glu Ala Asp Arg Ser Leu Leu 
260 265 270 

Val Thr Ala Leu Ala Asn Leu lie Ser Asn Ala lie Asn Tyr Ser Pro 
275 280 285 

Lys Ser Val Pro Val Ser Val Ser Gin Ser lie Arg Asn Asp Val Val 
290 295 300 

Met lie Arg Val Thr Asp Arg Gly lie Gly lie Ala Pro Glu Asp Gin 
305 . 310 315 320 

Gly Arg Val Phe Glu Arg Phe Phe Arg Val Asp Lys Ala Arg Ser Arg 
325 330 335 

Gin Thr Gly Gly Thr Gly Leu Gly Leu Ala lie Val Lys His Val Met 
340 345 350 

Ala Asn His Gly Gly Ser lie Ser Leu Trp Ser Arg Pro Gly Thr Gly 
355 360 365 

Ser Thr Phe Thr Leu Glu Leu Pro Val Tyr His Pro Glu Ser Lys Glu 
370 375 380 

Pro Ala Gly Ser Lys Gin Gly Pro Ser Leu Asp Ser, Pro lie Arg Thr 
385 390 395 ^ 400 

Thr Ala Ser Lys Ala Ser Gly Arg Arg Lys Glu Lys Ser 
405 410 



<210> 23 

<211> 1578 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1555) 

<223> RXN00631 

<400> 23 

cctacctgcg ccgcaaggtg gacacccagg atccgcagct aattcagact gttcgtggcg 60 

ttggatatgt tctgcgcacc ccacgtagct aaattctcct atg gaa aat cct tat 115 

Met Glu Asn Pro Tyr 

1 5 

gtt get gcg etc gat gae gaa aac caa gaa gtc ggc gta aaa aaa gaa 163 

Val Ala Ala Leu Asp Asp Glu Asn Gin Glu Val Gly Val Lys Lys Glu 
10 15 20 

gca gaa aaa gaa cct gaa ata ggt ccc ate aga get gee gga cga gee 211 
Ala Glu Lys Glu Pro Glu lie Gly Pro lie Arg Ala Ala Gly Arg Ala 
25 30 35 



ata eeg ctg cge ace cge ate att ttg ate gtg gtg ggt ate gee ggg 
lie Pro Leu Arg Thr Arg lie lie Leu lie Val Val Gly lie Ala Gly 
40 45 50 



259 



BG1-123CP 



-25- 



ctt ggt ttg ctg gtc aac gcg att get gtc tec age etc atg cgt gaa 307 
Leu Gly Leu Leu Val Asn Ala lie Ala Val Ser Ser Leu Met Arg Glu 
55 60 65 . 

gtt tec tat ace cgc atg gat caa gag eta gag ace teg atg ggg acg 355 
Val Ser Tyr Thr Arg Met Asp Gin Glu Leu Glu Thr Ser Met Gly Thr 
70 75 80 85 

tgg gcg cat aac gtt gag ctg ttt aat tte gat ggc gtc cgc caa ggg 403 
Trp Ala His Asn Val Glu Leu Phe Asn Phe Asp Gly Val Arg Gin Gly 
90 95 100 

cca ccc age gat tat tat gtg gee aag gtt ttt cet gat gga tec age 451 
Pro Pro Ser Asp Tyr Tyr Val Ala Lys Val Phe Pro Asp Gly Ser Ser 
105 110 115 

ate ate tte aac gat gea caa teg gea ccc gat eta get gaa ace ace 499 
lie lie Phe Asn Asp Ala Gin Ser , Ala Pro Asp Leu Ala Glu Thr Thr 
120 125 130 

ate ggt act ggt cca cac act gtg gat get get age ggt tet gee tec 547 
lie Gly Thr Gly Pro His Thr Val Asp Ala Ala Ser Gly Ser Ala Ser 
135 140 145 

aac act ccg tgg cgt gtg atg gcg gaa aag aac ggt gae att ate ace 595 
Asn Thr Pro Trp Arg Val Met Ala Glu Lys:.Asn Gly Asp lie He Thr 
150 155 160 165 

gtg gtg ggt aaa age atg ggg cgt gaa aca aac ctg ctg tac ega ttg 643 
Val Val Gly Lys Ser Met Gly Arg Glu Thr Asn Leu Leu Tyr Arg Leu 
170 175 180 

gtg atg gtg eag atg ate ate ggc gcg ctg att ctg gtt get att ttg 691 
Val Met Val Gin Met He He Gly Ala Leu He Leu Val Ala He Leu 
185 190 195 

att act tea etc tte eta gtc aga cgc teg ttg egg ccg ttg aga gaa 739 
He Thr Ser Leu Phe Leu Val Arg Arg Ser Leu Arg Pro Leu Arg Glu 
200 205 210 

gtt gaa gag ace gcc ace agg att gcg ggc ggt gat ttg gat ega cgt 787 
Val Glu Glu Thr Ala Thr Arg He Ala Gly Gly Asp Leu Asp Arg Arg 
215 220 225 

gtc ccg eag tgg cca atg ace aca gaa gtc gga eag ctg teg aat gcc 835 
Val Pro Gin Trp Pro Met Thr Thr Glu Val Gly Gin Leu Ser Asn Ala 
230 235 240 245 

etc aat ate atg ttg gag eag etc caa gcc tea att ctg ace gee eag 883 
Leu Asn He Met Leu Glu Gin Leu Gin Ala Ser He Leu Thr Ala Gin 
250 255 260 

caa aaa gaa get eag atg cgc ega tte gtt ggc gat gee tec cac gag 931 
Gin Lys Glu Ala Gin Met Arg Arg Phe Val Gly Asp Ala Ser His Glu 
265 270 275 

etc cgc aca cca ctg acc tet gtg aag ggc tte ace gag ctg tat tea 979 
Leu Arg Thr Pro Leu Thr Ser Val Lys Gly Phe Thr Glu Leu Tyr Ser 
280 285 290 

tea ggt gea aca gat gat gcc aac tgg gtc atg tec aag ate ggt ggc 1027 
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Ser Gly Ala Thr Asp Asp Ala Asn Trp Val Met Ser Lys lie Gly Gly 
295 300 305 

gaa gcc caa cgc atg agt gtg ctt gtg gaa gac etc ctg tea ctg acg 1075 
Glu Ala Gin Arg Met Ser Val Leu Val Glu Asp Leu Leu Ser Leu Thr 
310 315 320 325 

cgt gcc gaa ggc cag caa atg gag aag cae cgc gtt gac gtg ctg gaa 1123 
Arg Ala Glu Gly Gin Gin Met Glu Lys His Arg Val Asp Val Leu Glu 
330 335 340 

etc gee ttg gea gta cgc gga tee atg ega gca gcc tgg cea gat cgc 1171 
Leu Ala Leu Ala Val Arg Gly Ser Met Arg Ala Ala Trp Pro Asp Arg 
345 350 355 

aca gtc aat gta tee aae aaa get gag tee att eeg gtt gte aaa ggc 1219 
Thr Val Asn Val Ser Asn Lys Ala Glu Ser lie Pro Val Val Lys Gly 
360 365 370 

gac cca act cgc etc cac caa gtg ctt acc aac ctg gtt gcc aae gga 1267 
Asp Pro Thr Arg Leu His Gin Val Leu Thr Asn Leu Val Ala Asn Gly 
375 380 385 

eta aac cac ggc gga ccg gac gcg gaa gtc age att gag ate aac ace 1315 
Leu Asn His Gly Gly Pro Asp Ala Glu Val Ser lie Glu lie Asn Thr 
390 395 - - ■: .... 400 405 

gat gga caa aae gtg agg att etc gtg gca gae aae ggt gte gga atg 1363 
Asp Gly Gin Asn Val Arg lie Leu Val Ala Asp Asn Gly Val Gly Met 
410 415 420 

tet gaa gaa gat get cag cat ate ttc gag cgt ttc tae ege gee gat 1411 
Ser Glu Glu Asp Ala Gin His lie Phe Glu Arg Phe Tyr Arg Ala Asp 
425 430 435 

tee tec cgc tea cgc gca tec ggc gga teg ggc etc ggc ctt gcg ate 1459 
Ser Ser Arg Ser Arg Ala Ser Gly Gly Ser Gly Leu Gly Leu Ala lie' 
440 445 450 

acg aaa tec etg gtc gaa gge eae gge ggc aca gtc acc gte gac age 1507 
Thr Lys Ser Leu Val Glu Gly His Gly Gly Thr Val Thr Val Asp Ser 
455 460 465 

gtg caa ggc gaa ggc acg gtg ttc acg ate acc ttg ccg gcg gtt tet 1555 
Val Gin Gly Glu Gly Thr Val Phe Thr lie Thr Leu Pro Ala Val Ser 
470 475 480 485 

taaaggcatc aagggccgga aaa 1578 



<210> 24 
<211> 485 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 24 

Met Glu Asn Pro Tyr Val Ala Ala Leu Asp Asp Glu Asn Gin Glu Val 
15 10 15 

Gly Val Lys Lys Glu Ala Glu Lys Glu Pro Glu lie Gly Pro lie Arg 
20 25 30 
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Ala Ala Gly Arg 
35 

Val Gly lie Ala 
50 

Ser Leu Met Arg 
65 

Thr Ser Met Gly 



Gly Val Arg Gin 
100 

Pro Asp Gly Ser 
115 

Leu Ala Glu Thr 
130 

Ser Gly Ser Ala 
145 

Gly Asp lie lie 



Leu Leu Tyr Arg 
180 

Leu Val Ala lie 
195 

Arg Pro Leu Arg 
210 

Asp Leu Asp Arg 
225 

Gin Leu Ser Asn 



lie Leu Thr Ala 
260 

Asp Ala Ser His 
275 

Thr Glu Leu Tyr 
290 

Ser Lys lie Gly 
305 

Leu Leu Ser Leu 



Val Asp Val Leu 
340 




Ala lie Pro Leu 
40 

Gly Leu Gly Leu 
55 

Glu Val Ser Tyr 
70 

Thr Trp Ala His 
85 

Gly Pro Pro Ser 



Ser lie lie Phe 
120 

Thr lie Gly Thr 
135 

Ser Asn Thr Pro 
150 

Thr Val .Val>Gly 
165 

Leu Val Met Val 



Leu lie Thr Ser 
200 

Glu Val Glu Glu 
215 

Arg Val Pro Gin 
230 

Ala Leu Asn lie 
245 

Gin Gin Lys Glu 



Glu Leu Arg Thr 
280 

Ser Ser Gly Ala 
295 

Gly Glu Ala Gin 
310 

Thr Arg Ala Glu 
325 

Glu Leu Ala Leu 
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Arg Thr Arg lie 



Leu Val Asn Ala 
60 

Thr Arg Met Asp 
75 

Asn Val Glu Leu 
90 

Asp Tyr Tyr Val 
105 

Asn Asp Ala Gin 



Gly Pro His Thr 
140 

Trp Arg Val Met 
155 

.Lys Ser Met Gly 
170 

Gin Met lie lie 
185 

Leu Phe Leu Val 



Thr Ala Thr Arg 
- 220 

Trp Pro Met Thr 
235 

Met Leu Glu Gin 
250 

Ala Gin Met Arg 
265 

Pro Leu Thr Ser 



Thr Asp Asp Ala 
300 

Arg Met Ser Val 
315 

Gly Gin Gin Met 
330 

Ala Val Arg Gly 
345 



lie Leu lie Val 
45 

lie Ala Val Ser 



Gin Glu Leu Glu 
80 

Phe Asn Phe Asp 
95 

Ala Lys Val Phe 
110 

Ser Ala Pro Asp 
125 

Val Asp Ala Ala 



Ala Glu Lys Asn 
160 

Arg Glu Thr Asn 
175 

Gly Ala Leu lie 
190 

Arg Arg Ser Leu 
205 

lie Ala Gly Gly 



Thr Glu Val Gly 
240 

Leu Gin Ala Ser 
255 

Arg Phe Val Gly 
270 

Val Lys Gly Phe 
285 

Asn Trp Val Met 



Leu Val Glu Asp 
320 

Glu Lys His Arg 
335 

S,er Met Arg Ala 
350 
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Ala Trp Pro Asp Arg Thr Val Asn Val Ser Asn Lys Ala Glu Ser lie 
355 360 365 

Pro Val Val Lys Gly Asp Pro Thr Arg Leu His Gin Val Leu Thr Asn 
370 375 380 

Leu Val Ala Asn Gly Leu Asn His Gly Gly Pro Asp Ala Glu Val Ser 
385 390 395 400 

lie Glu lie Asn Thr Asp Gly Gin Asn Val Arg lie Leu Val Ala Asp 
405 410 415 

Asn Gly Val Gly Met Ser Glu Glu Asp Ala Gin His lie Phe Glu Arg 
420 425 430 

Phe Tyr Arg Ala Asp Ser Ser Arg Ser Arg Ala Ser Gly Gly Ser Gly 
435 440 445 

Leu Gly Leu Ala lie Thr Lys Ser Leu Val Glu Gly His Gly Gly Thr 
450 455 460 

Val Thr Val Asp Ser Val Gin Gly Glu Gly Thr Val Phe Thr lie Thr 
465 470 475 480 

Leu Pro Ala Val Ser 

485 r . 



<210> 25 
<211> 1606 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (12) . . (1583) 

<223> RXN00291 

<400> 25 

tggtgattca a gtg gca acc gtc gcg ttg gtg gta get att tgc ace gga 50 

Val Ala Thr Val Ala Leu Val Val Ala lie Cys Thr Gly 
15 10 



att ttc gca gtt ttg atg atg gat cag atg aaa act gag gcc gag cac 98 
lie Phe Ala Val Leu Met Met Asp Gin Met Lys Thr Glu Ala Glu His 
15 20 25 

aca gcg ctg tec ate gga cgt tgg gtg gca tee aae eeg cag ate ege 14 6 
Thr Ala Leu Ser lie Gly Arg Trp Val Ala Ser Asn Pro Gin lie Arg 
30 35 40 45 

gag gaa gta gcg ett gat act caa aca gga gca aac cca teg gcc gaa 194 
Glu Glu Val Ala Leu Asp Thr Gin Thr Gly Ala Asn Pro Ser Ala Glu 
50 55 60 

gaa tta gcc gat gga gat ate caa gcg gtt gca cag gcg gcc aat gaa 242 
Glu Leu Ala Asp Gly Asp lie Gin Ala Val Ala Gin Ala Ala Asn Glu 
65 70 75 

ege act gga get ttg ttt gtc gtt ate act gae ggt tta ggt ate cgc 290 
Arg Thr Gly Ala Leu Phe Val Val lie Thr Asp Gly Leu Gly lie Arg 



L 
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80 85 90 

ctg tec cac cca gat gag gaa cgt ctg ggg gag cag gtg age act age 338 

Leu Ser His Pro Asp Glu Glu Arg Leu Gly Glu Gin Val Ser Thr Ser 
95 100 105 

ttt gag get gee atg egg ggt gaa gaa aec atg gcg tgg gag act ggg 386 

Phe Glu Ala Ala Met Arg Gly Glu Glu Thr Met Ala Trp Glu Thr Gly 
110 115 120 125 

acc etc ggt gcg tec gcg ega gea aaa gtg eet ate ttt gcg eeg gat 434 

Thr Leu Gly Ala Ser Ala Arg Ala Lys Val Pro He Phe Ala Pro Asp 

130 135 140 

tct agt gtt cca gtc ggt gag gtc agt gtt ggg ttt gag ega gae agt 482 

Ser Ser Val Pro Val Gly Glu Val Ser Val Gly Phe Glu Arg Asp Ser 
145 150 155 

gtg tat tec ege ctg ecc atg ttc etc gee gee ctt get ett att tct 530 

Val Tyr Ser Arg Leu Pro Met Phe Leu Ala Ala Leu Ala Leu He Ser 
160 165 170 

gtg ttg gga ate ett ate gge gtg .ggt gta gee atg ggc atg ega cge 578 

Val Leu Gly He Leu He Gly Val Gly Val Ala Met Gly Met Arg Arg 
175 180 185 

cgt tgg gaa cge gtg acc ttg ggt ttg cag eeg gag gag eta gtg ace 626 

Arg Trp Glu Arg Val Thr Leu Gly Leu Gin Pro Glu Glu Leu Val Thr 
190 195 200 205 

ctt gtg caa aat cag act gea gtc ate gat ggc att gat gag ggc gtg 674 

Leu Val Gin Asn Gin Thr Ala Val He Asp Gly He Asp Glu Gly Val 

210 215 220 

ctg gcg ctg age cca aac gga aca att ggg gtg eat aat gag cag gcg 722 

Leu Aia Leu Ser Pro Asn Gly Thr He Gly Val His Asn Glu Gin Ala 
225 230 235 

caa tee atg att ggt gea ggt eet atg agt gge agg aeg ttg aaa gaa 770 

Gin Ser Met He Gly Ala Gly Pro Met Ser Gly Arg Thr Leu Lys Glu 
240 245 250 

eta ggg ctt gac ctg ggt ctt gat ggc gtt gta ttg cat ggt cag cat 818 

Leu Gly Leu Asp Leu Gly Leu Asp Gly Val Val Leu His Gly Gin His 
255 260 265 

eeg gaa acc gtt gee- cat aac ggc agg ate etc tat ctg gat ttc cac 866 

Pro Glu Thr Val Ala His Asn Gly Arg He Leu Tyr Leu Asp Phe His 
270 275 280 285 

ecc gtg cge cgt ggg gat caa gat tta ggc tac gtg gta ace ate cge 914 

Pro Val Arg Arg Gly Asp Gin Asp Leu Gly Tyr Val Val Thr He Arg 

290 295 300 

gat cgt ace gae ate att gaa etc agt gaa ege etc gac tct gtg cge 962 

Asp Arg Thr Asp He He Glu Leu Ser Glu Arg Leu Asp Ser Val Arg 
305 310 315 

ace atg aec cac gea etc cge gee cag cge cac gag ttt gee aac cge 1010 

Thr Met Thr His Ala Leu Arg Ala Gin Arg His Glu Phe Ala Asn Arg 
320 325 330 



i 
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atc cac acc gca aca ggg ctt ate gac gcc ggc cgc gtc cac gac gcg 1058 
lie His Thr Ala Thr Gly Leu lie Asp Ala Gly Arg Val His Asp Ala 
335 340 345 

gca gag ttt eta gge gat ata tee cge aac ggg gga eag tea cat eca 1106 
Ala Glu Phe Leu Gly Asp lie Ser Arg Asn Gly Gly Gin Ser His Pro 
350 355 360 365 

ttg ate gga tea gcg cac etc aat gaa gca ttt ttg age tea ttt tta 1154 
Leu lie Gly Ser Ala His Leu Asn Glu Ala Phe Leu Ser Ser Phe Leu 
370 375 380 

agt act get tct att teg gca tct gaa aag ggc gtt agt ctg cgc ate 1202 
Ser Thr Ala Ser lie Ser Ala Ser Glu Lys Gly Val Ser Leu Arg lie 
385 390 395 

aac tct gac acg etc ate ctt ggc act gtt aaa gat eca gaa gat gta 1250 
Asn Ser Asp Thr Leu lie Leu Gly Thr Val Lys Asp Pro Glu Asp Val 
400 405 410 

gca ace att ttg ggt aat tta ate aac aat gee ate gac gee gcg gtg 1298 
Ala Thr lie Leu Gly Asn Leu lie Asn Asn Ala lie Asp Ala Ala Val 
415 420 425 

gca ggt gaa gcc eca egg tgg att gag ctt acg ttg atg gat gat gee 134.6 
Ala Gly Glu Ala Pro Arg Trp lie Glu Leu Thr Leu Met Asp Asp Ala 
430 435 440 445 

gat acg ctg gtc att tct gtt gca gat tct ggt cet gga ate eca gag 1394 
Asp Thr Leu Val lie Ser Val Ala Asp Ser Gly Pro Gly lie Pro Glu 
450 455- 460 

ggc gtg gat gta ttt gee aca gee ace cag ata gga gac tct gaa gat 1442 
Gly Val Asp Val Phe Ala Thr Ala Thr Gin He Gly Asp Ser Glu Asp 
465 470 475 

aat gaa cge ace cac ggg cat ggc att ggt eta aaa ctg tge egg get 14 90 
Asn Glu Arg Thr His Gly His Gly He Gly Leu Lys Leu Cys Arg Ala 
480 485 490 

ttg get aga tea cat ggt ggc gat gtc tgg gtg att gat aga gga acc 1538 
Leu Ala Arg Ser His Gly Gly Asp Val Trp Val He Asp Arg Gly Thr 
495 500 505 

gaa gat ggc get gta ttt gga gtg aaa eta ccg gga gta atg gag 1583 
Glu Asp Gly Ala Val Phe Gly Val Lys Leu Pro Gly Val Met Glu 
510 515 520 

taatggatca aaeaettaaa gtt 1606 



<210> 26 
<211> 524 
<212> PRT 

<213> Corynebaeterium glutamicum 



<400> 26 

Val Ala Thr Val Ala Leu Val Val Ala He Cys Thr Gly He Phe Ala 
15 10 15 
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Val Leu Met Met Asp Gin Met Lys Thr Glu Ala Glu His Thr Ala Leu 
20 25 30 

Ser lie Gly Arg Trp Val Ala Ser Asn Pro Gin Ile.Arg Glu Glu Val 
35 40 45 

Ala Leu Asp Thr Gin Thr Gly Ala Asn Pro Ser Ala Glu Glu Leu Ala 
50 55 60 

Asp Gly Asp lie Gin Ala Val Ala Gin Ala Ala Asn Glu Arg Thr Gly 
65 70 75 80 

Ala Leu Phe Val Val lie Thr Asp Gly Leu Gly lie Arg Leu Ser His 
85 90 95 

Pro Asp Glu Glu Arg Leu Gly Glu Gin Val Ser Thr Ser Phe Glu Ala 
100 105 110 

Ala Met Arg Gly Glu Glu Thr Met Ala Trp Glu Thr Gly Thr Leu Gly 
115 120 125 

Ala Ser Ala Arg Ala Lys Val Pro lie Phe Ala Pro Asp Ser Ser Val 
130 135 140 

Pro Val Gly Glu Val Ser Val Gly Phe Glu Arg Asp Ser Val Tyr Ser 
145.^ . 150 155 .160 

Arg Leu Pro Met Phe Leu Ala Ala Leu Ala Leu lie Ser Val Leu Gly 
165 170 175 

lie Leu lie Gly Val Gly Val Ala Met Gly Met Arg Arg Arg Trp Glu 
180 185 190 

Arg Val Thr Leu Gly Leu Gin Pro Glu Glu Leu Val Thr Leu Val Gin 
195 200 205 

Asn Gin Thr Ala Val lie Asp Gly lie Asp Glu Gly Val Leu Ala Leu 
210 215 220 

Ser Pro Asn Gly Thr lie Gly Val His Asn Glu Gin Ala Gin Ser Met 
225 230 235 240 

lie Gly Ala Gly Pro Met Ser Gly Arg Thr Leu Lys Glu Leu Gly Leu 
245 250 255 

Asp Leu Gly Leu Asp Gly Val Val Leu His Gly Gin His Pro Glu Thr 
260 265 270 

Val Ala His Asn Gly Arg lie Leu Tyr. Leu Asp Phe His Pro Val Arg 
275 280 285 

Arg Gly Asp Gin Asp Leu Gly Tyr Val Val Thr lie Arg Asp Arg Thr 
290 295 300 

Asp lie lie Glu Leu Ser Glu Arg Leu Asp Ser Val Arg Thr Met Thr 
305 310 315 320 

His Ala Leu Arg Ala Gin Arg His Glu Phe Ala Asn Arg lie His Thr 
325 330 335 



Ala Thr Gly Leu lie Asp Ala Gly Arg Val His Asp Ala Ala Glu Phe 
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340 345 350 

Leu Gly Asp lie Ser Arg Asn Gly Gly Gin Ser His Pro Leu lie Gly 
355 360 365 

Ser Ala His Leu Asn Glu Ala Phe Leu Ser Ser Phe Leu Ser Thr Ala 
370 375 380 

Ser lie Ser Ala Ser Glu Lys Gly Val Ser Leu Arg lie Asn Ser Asp 
385 390 395 400 

Thr Leu lie Leu Gly Thr Val Lys Asp Pro Glu Asp Val Ala Thr lie 
405 410 415 

Leu Gly Asn Leu lie Asn Asn Ala lie Asp Ala Ala Val Ala Gly Glu 
420 425 430 

Ala Pro Arg Trp lie Glu Leu Thr Leu Met Asp Asp Ala Asp Thr Leu 
435 440 445 

Val lie Ser Val Ala Asp Ser Gly Pro Gly lie Pro Glu Gly Val Asp 
450 455 460 

Val Phe Ala Thr Ala Thr Gin lie Gly Asp Ser Glu Asp Asn Glu Arg 
465 470 475 -480 

Thr His Gly His Gly lie Gly Leu Lys Leu Cys Arg Ala Leu Ala Arg 
485 490 495 

Ser His Gly Gly Asp Val Trp Val lie Asp Arg Gly Thr Glu Asp Gly 
500 505 510 

Ala Val Phe Gly Val Lys Leu Pro Gly Val Met Glu 
515 520 



<210> 27 
<211> 1097 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (1074) 

<223> FRXA00291 

<400> 27 

gcc gcc ctt get ctt att tct gtg ttg gga ate ctt ate gge gtg ggt 48 

Ala Ala Leu Ala Leu lie Ser Val Leu Gly lie Leu lie Gly Val Gly 
1 5 10 15 

gta gcc atg gge atg cga cgc cgt tgg gaa cgc gtg ace ttg ggt ttg 96 
Val Ala Met Gly Met Arg Arg Arg Trp Glu Arg Val Thr Leu Gly Leu 
20 25 30 

cag ccg gag gag eta gtg acc ctt gtg caa aat cag act gca gtc ate 144 
Gin Pro Glu Glu Leu Val Thr Leu Val Gin Asn Gin Thr Ala Val lie 
35 40 45 



gat gge att gat gag gge gtg etg geg ctg age eea aac gga aca att 192 
Asp Gly lie Asp Glu Gly Val Leu Ala Leu Ser Pro Asn Gly Thr lie 
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50 55 60 

ggg gtg cat aat gag cag gcg caa tec atg att ggt gca ggt cct atg 240 
Gly Val His Asn Glu Gin Ala Gin Ser Met lie Gly Ala Gly Pro Met 
65 70 75 80 

agt ggc agg acg ttg aaa gaa eta ggg ctt gac ctg ggt ett gat gge 288 
Ser Gly Arg Thr Leu Lys Glu Leu Gly Leu Asp Leu Gly Leu Asp Gly 
85 90 95 

gtt gta ttg eat ggt cag cat eeg gaa ace gtt gee eat aac ggc agg 336 
Val Val Leu His Gly Gin His Pro Glu Thr Val Ala His Asn Gly Arg 
100 105 110 

ate etc tat ctg gat ttc cac cec gtg cgc cgt ggg gat caa gat tta 384 
lie Leu Tyr Leu Asp Phe His Pro Val Arg Arg Gly Asp Gin Asp Leu 
115 120 125 

ggc tac gtg gta ace ate cgc gat cgt ace gac ate att gaa etc agt 432 
Gly Tyr Val Val Thr lie Arg Asp Arg Thr Asp lie lie Glu Leu Ser 
130 135 140 

gaa cgc etc gac tet gtg cgc ace atg acc cac gca etc cgc gee cag 480 
Glu Arg Leu Asp Ser Val Arg Thr Met Thr His Ala Leu Arg Ala Gin 
145 150 155 160 

cgc cac gag ttt gee aac cgc ate cac ace gca aca ggg ett ate gac 528 
Arg His Glu Phe Ala Asn Arg lie His Thr Ala Thr Gly Leu lie Asp 
165 170 ■ 175 

gee gge cgc gtc cac gac gcg gca gag ttt eta ggc gat ata tec cgc 576 
Ala Gly Arg Val His Asp Ala Ala Glu Phe Leu Gly Asp lie Ser Arg 
180 185 190 

aac ggg gga cag tea cat cea ttg ate gga tea gcg cac etc aat gaa 624 
Asn Gly Gly Gin Ser His Pro Leu lie Gly Ser Ala His Leu Asn Glu 
195 200 205 

gca ttt ttg age tea ttt tta agt act get tct att teg gca tct gaa 672 
Ala Phe Leu Ser Ser Phe Leu Ser Thr Ala Ser lie Ser Ala Ser Glu 
210 215 220 

aag ggc gtt agt ctg cgc ate aac tct gac acg etc ate ctt gge act 720 
Lys Gly Val Ser Leu Arg lie Asn Ser Asp Thr Leu lie Leu Gly Thr 
225 230 235 240 

gtt aaa gat cea gaa gat gta gca acc att ttg ggt aat tta ate aac 768 
Val Lys Asp Pro Glu Asp Val Ala Thr lie Leu Gly Asn Leu lie Asn 
245 250 255 

aat gee ate gac gee gcg gtg gca ggt gaa gee cea egg tgg att gag 816 
Asn Ala lie Asp Ala Ala Val Ala Gly Glu Ala Pro Arg Trp lie Glu 
260 265 270 

ctt acg ttg atg gat gat gee gat acg ctg gtc att tet gtt gca gat 864 
Leu Thr Leu Met Asp Asp Ala Asp Thr Leu Val lie Ser Val Ala Asp 
275 280 285 

tct ggt cct gga ate cea gag ggc gtg gat gta ttt gee aca gee acc 912 
Ser Gly Pro Gly lie Pro Glu Gly Val Asp Val Phe Ala Thr Ala Thr 
290 295 300 



BGI-123CP 



-34- 



cag ata gga gac tct gaa gat aat gaa cgc acc cac ggg cat ggc att 960 
Gin lie Gly Asp Ser Glu Asp Asn Glu Arg Thr His Gly His Gly lie 
305 310 315 320 

ggt eta aaa ctg tgc egg get ttg get aga tea eat ggt gge gat gte 1008 
Gly Leu Lys Leu Cys Arg Ala Leu Ala Arg Ser His Gly Gly Asp Val 
325 330 335 

tgg gtg att gat aga gga ace gaa gat ggc get gta ttt gga gtg aaa 1056 
Trp Val lie Asp Arg Gly Thr Glu Asp Gly Ala Val Phe Gly Val Lys 
340 345 350 

eta ccg gga gta atg gag taatggatca aacacttaaa gtt 1097 
Leu Pro Gly Val Met Glu 
355 



<210> 28 
<211> 358 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 28 

Ala Ala Leu Ala Leu lie Ser Val Leu Gly lie Leu lie Gly Val Gly 
1 5 10 . . . 15 

Val Ala Met Gly Met Arg Arg Arg Trp Glu Arg Val Thr Leu Gly Leu 
20 25 30 

Gin Pro Glu Glu Leu Val Thr Leu Val Gin Asn Gin Thr Ala Val lie 
35 40 45 

Asp Gly lie Asp Glu Gly Val Leu Ala Leu Ser Pro Asn Gly Thr lie 
50 55 60 

Gly Val His Asn Glu Gin Ala Gin Ser Met lie Gly Ala Gly Pro Met 
65 70 75 80 

Ser Gly Arg Thr Leu Lys Glu Leu Gly Leu Asp Leu Gly Leu Asp Gly 
85 90 95 

Val Val Leu His Gly Gin His Pro Glu Thr Val Ala His Asn Gly Arg 
100 105 110 

lie Leu Tyr Leu Asp Phe His Pro Val Arg Arg Gly Asp Gin Asp Leu 
115 120 125 

Gly Tyr Val Val Thr lie Arg Asp Arg Thr Asp lie lie Glu Leu Ser 
130 135 140 

Glu Arg Leu Asp Ser Val Arg Thr Met Thr His Ala Leu Arg Ala Gin 
145 150 155 160 

Arg His Glu Phe Ala Asn Arg lie His Thr Ala Thr Gly Leu lie Asp 
165 170 175 

Ala Gly Arg Val His Asp Ala Ala Glu Phe Leu Gly Asp lie Ser Arg 
180 185 190 

Asn Gly Gly Gin Ser His Pro Leu lie Gly Ser Ala His Leu Asn Glu 
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195 200 205 

Ala Phe Leu Ser Ser Phe Leu Ser Thr Ala Ser lie Ser Ala Ser Glu 
210 215 220 

Lys Gly Val Ser Leu Arg He Asn Ser Asp Thr Leu He Leu Gly Thr 
225 230 235 240 

Val Lys Asp Pro Glu Asp Val Ala Thr He Leu Gly Asn Leu He Asn 
245 250 255 

Asn Ala He Asp Ala Ala Val Ala Gly Glu Ala Pro Arg Trp He Glu 
260 265 270 

Leu Thr Leu Met Asp Asp Ala Asp Thr Leu Val He Ser Val Ala Asp 
275 280 285 

Ser Gly Pro Gly He Pro Glu Gly Val Asp Val Phe Ala Thr Ala Thr 
290 295 300 

Gin He Gly Asp Ser Glu Asp Asn Glu Arg Thr His Gly His Gly He 
305 310 315 320 

Gly Leu Lys Leu Cys Arg Ala Leu Ala Arg Ser His Gly Gly Asp Val 
325 330 335 

Trp Val He Asp Arg Gly Thr Glu Asp Gly Ala Val Phe Gly Val Lys 
340 345 350 

Leu Pro Gly Val Met Glu 
355 



<210> 29 
<211> 1620 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1597) 
<223> RXA00129 

<400> 29 

agtttttcat ttaaaaaagg ggcagtttct cattcttgcc tggctcacgc gacttcgaca 60 

tcgcattgta gataaatggc gaacctcact gcaggttcgc gtg etc ggc tec ate 115 

Val Leu Gly Ser He 
1 5 

tte ace gca tea get gte gtg atg ate ctt ttg ggg ctg gge atg etg 163 
Phe Thr Ala Ser Ala Val Val Met He Leu Leu Gly Leu Gly Met Leu 
10 15 20 

act gta tte ace caa egg ttg gtg gat eag aaa ate gat att geg age 211 
Thr Val Phe Thr Gin Arg Leu Val Asp Gin Lys He Asp He Ala Ser 
25 30 35 



tee gaa ate gac cgc gee cgc gte ate gte gaa gag eaa ate aee gea 
Ser Glu He Asp Arg Ala Arg Val He Val Glu Glu Gin He Thr Ala 
40 45 50 



259 
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tcc ggc gcc tea aca teg gtg cag gcg cga gtg aac tct gcc cgc get 307 
Ser Gly Ala Ser Thr Ser Val Gin Ala Arg Val Asn Ser Ala Arg Ala 
55 60 65 

gcg ete tee age ttg ggt acc age gge ggt aca gaa ace aac gee gee 355 
Ala Leu Ser Ser Leu Gly Thr Ser Gly Gly Thr Glu Thr Asn Ala Ala 
70 75 80 85 

tae gat cca gtc gtg ttg gtg aac aae gat gac ctg gtg gte tet ccc 403 
Tyr Asp Pro Val Val Leu Val Asn Asn Asp Asp Leu Val Val Ser Pro 
90 95 100 

gag ggt tae caa ate cca gaa egt etg cga tac tte gtc tct gag aac 451 
Glu Gly Tyr Gin lie Pro Glu Arg Leu Arg Tyr Phe Val Ser Glu Asn 
105 110 115 

eaa gtc teg tat cag tte tee age ate gac caa gge gac gga teg tec 4 99 
Gin Val Ser Tyr Gin Phe Ser Ser lie Asp Gin Gly Asp Gly Ser Ser 
120 125 130 

tae eaa gcg ete ate ate gga acg ccc aeg gaa age gac ate ccg aac 547 
Tyr Gin Ala Leu lie lie Gly Thr Pro Thr Glu Ser Asp lie Pro Asn 
135 140 145 

etc cag gtg tat etg gtg tte tec atg gaa age gac gaa tec tct ctt 595 
Leu Gin Val Tyr Leu Val Phe Ser Met Glu Ser Asp Glu Ser Ser Leu 
150 155 160 165 

get etc atg ega gga etc etc tea get gea ctg ctg ate gtg gtg gtg 643 
Ala Leu Met Arg Gly Leu Leu Ser Ala Ala Leu Leu lie Val Val Val 
170 175 180 

ctg ctg gtc ggt ate gea tgg eta gee acc caa cag gte acc gcg eeg 691 
Leu Leu Val Gly lie Ala Trp Leu Ala Thr Gin Gin Val Thr Ala Pro 
185 190 195 

gtg cgt teg gcg age egg att gcg gag egt tte get caa ggc aaa ctg 739 
Val Arg Ser Ala Ser Arg lie Ala Glu Arg Phe Ala Gin Gly Lys Leu 
200 205 210 

egt gaa cgc atg gtg gtg gaa gge gaa gac gag atg gee cgc ctg gcg 787 
Arg Glu Arg Met Val Val Glu Gly Glu Asp Glu Met Ala Arg Leu Ala 
215 220 225 

gtg tec tte aae gcg atg gee gaa teg etg tec gcg cag ate acc aaa 835 
Val Ser Phe Ash Ala Met Ala Glu Ser Leu Ser Ala Gin lie Thr Lys 
230 235 240 245 

ttg gag gaa tac ggc aat ctg eaa ega eaa tte aca teg gat gte tea 883 
Leu Glu Glu Tyr Gly Asn Leu Gin Arg Gin Phe Thr Ser Asp Val Ser 
250 255 260 



eac gaa ttg cgc aca ccg ctg aca aeg gtg cgc atg get get gat eta 
His Glu Leu Arg Thr Pro Leu Thr Thr Val Arg Met Ala Ala Asp Leu 
265 270 275 



931 



att gee gat agt gaa gat gaa ctt tea ccc ggt gcg cgc cgc gcc age 979 
lie Ala Asp Ser Glu Asp Glu Leu Ser Pro Gly Ala Arg Arg Ala Ser 
280 285 290 



I 
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caa ctg atg aac agg gag ttg gac cga ttc gag teg ctg ctg age gat 1027 

Gin Leu Met Asn Arg Glu Leu Asp Arg Phe Glu Ser Leu Leu Ser Asp 
295 300 305 

ctg ttg gaa att tec cga cac gae gee ggc gtt gee gaa ctg tec aec 1075 

Leu Leu Glu lie Ser Arg His Asp Ala Gly Val Ala Glu Leu Ser Thr 

310 315 320 325 

gcg ctt cac gat gtc egc ate cca gtg cga teg gea ttg gaa caa gta 1123 

Ala Leu His Asp Val Arg lie Pro Val Arg Ser Ala Leu Glu Gin Val 

330 335 340 

caa cac ttg gee ace gag etc gat gtg gaa ttg ctt gtt aat ttg ccc 1171 

Gin His Leu Ala Thr Glu Leu Asp Val Glu Leu Leu Val Asn Leu Pro 

345 350 355 

gaa gaa gcg ate aac att caa ggc gat tec agg cgc ate gaa aga ate 1219 

Glu Glu Ala lie Asn lie Gin Gly Asp Ser Arg Arg lie Glu Arg lie 
360 365 370 

att cgc aac ctt eta gee aat gcg ate gac cac tec aag ggc ttg eet 1267 

lie Arg Asn Leu Leu Ala Asn Ala lie Asp His Ser Lys Gly Leu Pro 
375 380 385 

gtt gag ttg aaa gtt gee gae aac gtg gac gea gta gcg ate gtt gtt 1315 

Val Glu Leu Lys Val Ala ,Asp Asn Val Asp Ala Val Ala lie Val Val 

390 395 400 405 

att gat cac ggc gtc ggc ctg aaa eet gga caa gac gaa ttg gtg ttc 1363 

lie Asp His Gly Val Gly Leu Lys Pro Gly Gin Asp Glu Leu Val Phe 

410 415 420 

aac aga ttc tgg cga gee gac ect teg egc gtc cgc cat tct ggt ggc 1411 

Asn Arg Phe Trp Arg Ala Asp Pro Ser Arg Val Arg His Ser Gly Gly 

425 430 435 

acc ggc ctg ggt ett gcg att tct cgc gaa gat gcg atg ctt cat gga 1459 

Thr Gly Leu Gly Leu Ala lie Ser Arg Glu Asp Ala Met Leu His Gly 
440 445 450 

gga aac ctt gat gcg gcg gga acg ate ggt gtt ggt tec att ttc cgt 1507 

Gly Asn Leu Asp Ala Ala Gly Thr lie Gly Val Gly Ser lie Phe Arg 
455 460 465 

ttg gtc ttg cct aaa gaa ccg cat gga aat tat cgt gaa gea ccg ate 1555 

Leu Val Leu Pro Lys Glu Pro His Gly Asn Tyr Arg Glu Ala Pro lie 

470 475 480 485 

ccg ttg ate get cca gag aca ccg tgg gaa ggg gag eag cag 1597 

Pro Leu lie Ala Pro Glu Thr Pro Trp Glu Gly Glu Gin Gin 
490 495 

tgagtaaaat ttcgacgaaa ctg 1620 



<210> 30 
<211> 499 
<212> PRT 

<213> Corynebacterium glutamieum 
<400> 30 
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Val Leu Gly Ser lie Phe Thr Ala Ser Ala Val Val Met lie Leu Leu 
1 5 10 15 

Gly Leu Gly Met Leu Thr Val Phe Thr Gin Arg Leu Val Asp Gin Lys 
20 25 30 

lie Asp He Ala Ser Ser Glu He Asp Arg Ala Arg Val He Val Glu 
35 40 45 

Glu Gin lie Thr Ala Ser Gly Ala Ser Thr Ser Val Gin Ala Arg Val 
50 55 60 

Asn Ser Ala Arg Ala Ala Leu Ser Ser Leu Gly Thr Ser Gly Gly Thr 
65 70 75 80 

Glu Thr Asn Ala Ala Tyr Asp Pro Val Val Leu Val Asn Asn Asp Asp 
85 90 95 

Leu Val Val Ser Pro Glu Gly Tyr Gin He Pro Glu Arg Leu Arg Tyr 
100 105 110 

Phe Val Ser Glu Asn Gin Val Ser Tyr Gin Phe Ser Ser He Asp Gin 
115 120 125 

Gly Asp Gly Ser Ser Tyr Gin Ala Leu He He Gly Thr Pro Thr Glu 
130 . .a35 140 

Ser Asp He Pro Asn Leu Gin Val Tyr Leu Val Phe Ser Met Glu Ser 
145 150 155 160 

Asp Glu Ser Ser Leu Ala Leu Met Arg Gly Leu Leu Ser Ala Ala Leu 
165 170 175 

Leu He Val Val Val Leu Leu Val Gly He Ala Trp Leu Ala Thr Gin 
180 185 190 

Gin Val Thr Ala Pro Val Arg Ser Ala Ser Arg He Ala Glu Arg Phe 
195 200 205 

Ala Gin Gly Lys Leu Arg Glu Arg Met Val Val Glu Gly Glu Asp Glu 
210 215 220 

Met Ala Arg Leu Ala Val Ser Phe Asn Ala Met Ala Glu Ser Leu Ser 
225 230 235 240 

Ala Gin He Thr Lys Leu Glu Glu Tyr Gly Asn Leu Gin Arg Gin Phe 
245 250 255 

Thr Ser Asp Val Ser His Glu Leu Arg Thr Pro Leu Thr Thr Val Arg 
260 265 270 

Met Ala Ala Asp Leu He Ala Asp Ser Glu Asp Glu Leu Ser Pro Gly 
275 280 285 

Ala Arg Arg Ala Ser Gin Leu Met Asn Arg Glu Leu Asp Arg Phe Gl.u 
290 295 300 

Ser Leu Leu Ser Asp Leu Leu Glu He Ser Arg His Asp Ala Gly Val 
305 310 315 320 

Ala Glu Leu Ser Thr Ala Leu His Asp Val Arg He Pro Val Arg Ser 



i 
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325 330 335 

Ala Leu Glu Gin Val Gin His Leu Ala Thr Glu Leu Asp Val Glu Leu 
340 345 350 

Leu Val Asn Leu Pro Glu Glu Ala lie Asn lie Gin Gly Asp Ser Arg 
355 360 365 

Arg lie Glu Arg lie lie Arg Asn Leu Leu Ala Asn Ala lie Asp His 
370 375 380 

Ser Lys Gly Leu Pro Val Glu Leu Lys Val Ala Asp Asn Val Asp Ala 
385 390 395 400 

Val Ala lie Val Val lie Asp His Gly Val Gly Leu Lys Pro Gly Gin 
405 410 415 

Asp Glu Leu Val Phe Asn Arg Phe Trp Arg Ala Asp Pro Ser Arg Val 
420 425 430 

Arg His Ser Gly Gly Thr Gly Leu Gly Leu Ala lie Ser Arg Glu Asp 
435 440 445 

Ala Met Leu His Gly Gly Asn Leu Asp Ala Ala Gly Thr lie Gly Val 
450 455 460 

Gly Ser lie Phe Arg Leu Val Leu Pro Lys Glu Pro His Gly Asn Tyr 
465 470 475 480 

Arg Glu Ala Pro lie Pro Leu lie Ala Pro Glu Thr Pro Trp Glu Gly 
485 490 495 

Glu Gin Gin 



<210> 31 
<211> 1455 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1432) 
<223> RXN00651 

<400> 31 

ggctgcctcg gtggtggtct ctggggttgc ttcaggttcc gccggggtac aagcggtgag 60 

catgatggaa gcagcgagga tagtaggtaa tgtacgacgc atg cag tea age eta 115 

Met Gin Ser Ser Leu 
1 5 

gat egt gtg teg gaa acc gga cgc aat gag ete gat gtt gaa aee ctt 163 
Asp Arg Val Ser Glu Thr Gly Arg Asn Glu Leu Asp Val Glu Thr Leu 
10 15 20 

gtg aag aag ggg aat eaa ccg ggc geg atg age tat cgc aac agt ate 211 
Val Lys Lys Gly Asn Gin Pro Gly Ala Met Ser Tyr Arg Asn Ser lie 
25 30 35 
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cac att ttg aca gcc teg ctg ctg gtc gtg ggg ttg gga get tec gee 259 

His lie Leu Thr Ala Ser Leu Leu Val Val Gly Leu Gly Ala Ser Ala 

40 45 50 

cgc ctg acg ctg ecg atg ttt gcg ctg teg tgc gtg ctg ttg ttt gtg 307 

Arg Leu Thr Leu Pro Met Phe Ala Leu Ser Cys Val Leu Leu Phe Val 

55 60 65 

tgg ggt ttt ctg tac tte tat gga tea ace aaa cgc gta gat ttg age 355 

Trp Gly Phe Leu Tyr Phe Tyr Gly Ser Thr Lys Arg Val Asp Leu Ser 

70 75 80 85 

cac gge atg cag ctg gge tgg ctg ttt gtg ctg acg ctg gtg tgg att 403 

His Gly Met Gin Leu Gly Trp Leu Phe Val Leu Thr Leu Val Trp lie 

90 95 100 

ttt atg gtg ecg ate gtg ecc gtg tee att tat ctg ctg tte ecg ctg 451 

Phe Met Val Pro lie Val Pro Val Ser lie Tyr Leu Leu Phe Pro Leu 

105 110 115 

ttt tte etc tat eta cag gtg atg cet gac gtg aga gge att att gcg 4 99 

Phe Phe Leu Tyr Leu Gin Val Met Pro Asp Val Arg Gly lie lie Ala 

120 125 130 

att ttg ggt gcg aca gcg att gcg att gee age cag tat tec gtg ggg 547 

lie Leu Gly Ala Thr Ala lie Ala lie Ala Ser Gin Tyr Ser Val Gly 

135 140 145 

ttg ace ttt ggt ggt gtg atg ggt ecg gtg gtc tet gcg ate gtg ace 595 

Leu Thr Phe Gly Gly Val Met Gly Pro Val .Val Ser Ala lie Val Thr 

150 155 160 165 

gtg get att gat tac gcg tte cgc acg ttg tgg egg gtg aat aat gaa 643 

Val Ala lie Asp Tyr Ala Phe Arg Thr Leu Trp Arg Val Asn Asn Glu 

170 175 180 

aag cag gaa ttg att gat cag ttg att gaa act cgc tec cag ctg gcg 691 

Lys Gin Glu Leu lie Asp Gin Leu lie Glu Thr Arg Ser Gin Leu Ala 

185 190 195 

gtg acg gaa ega aat gcg ggt att get gcg gaa egt caa cgt att gcg 739 

Val Thr Glu Arg Asn Ala Gly lie Ala Ala Glu Arg Gin Arg lie Ala 

200 205 210 

cat gaa att cat gac acg gtc gee cag gga etc tec tec att caa atg 787 

His Glu lie His Asp Thr Val Ala Gin Gly Leu Ser Ser lie Gin Met 

215 220 225 

ctg ctg cat gtc tct gaa cag gag att etc gtt get gag atg gaa gag 835 

Leu Leu His Val Ser Glu Gin Glu lie Leu Val Ala Glu Met Glu Glu 

230 235 240 245 

aag eca aag gag gcg ate gtg aag aag atg cgc ett gee ega caa aca 883 

Lys Pro Lys Glu. Ala lie Val Lys Lys Met Arg Leu Ala Arg Gin Thr 

250 255 260 

gee tec gac aat etc agt gag get cgc gcg atg att gcg gcg ttg caa 931 

Ala Ser Asp Asn Leu Ser Glu Ala Arg Ala Met lie Ala Ala Leu Gin 

265 270 275 

ecg gea gcg ctg tct aaa acc tec ttg gaa gca gea ett cac cgc gtc 979 
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Pro Ala Ala Leu Ser^ Lys Thr Ser Leu Glu Ala Ala Leu His Arg Val 

280 285 290 

aca gaa ccg ttg ttg ggt att aat ttt gtg att tct gtc gac ggt gat 1027 

Thr Glu Pro Leu Leu Gly lie Asn Phe Val lie Ser Val Asp Gly Asp 

295 300 305 

gtt cgc caa ctg ccc atg aaa act gaa gcc acc ctt ctg cga att get 1075 

Val Arg Gin Leu Pro Met Lys Thr Glu Ala Thr Leu Leu Arg lie Ala 

310 315 320 325 

caa ggt gcg ate gga aat gtg gcg aaa cat tea gag gcg aaa aac tge 1123 

Gin Gly Ala lie Gly Asn Val Ala Lys His Ser Glu Ala Lys Asn Cys 
330 335 340 

cac gtg aca eta acc tac gaa gac aca gaa gta cgc ctt gat gtg gtt 1171 

His Val Thr Leu Thr Tyr Glu Asp Thr Glu Val Arg Leu Asp Val Val 

345 350 355 

gat gac ggt gtg ggt ttt gag cct teg gaa gtg tec agt acc ccc get 1219 

Asp Asp Gly Val Gly Phe Glu Pro Ser Glu Val Ser Ser Thr Pro Ala 

360 365 370 

ggc ctt ggc cat ate ggc tta acc gca ttg eag cag cgt gcg atg gaa 1267 

Gly Leu Gly His lie Gly Leu Thr Ala Leu Gin Gin Arg Ala Met Glu 

: .375- 380 385 

ttg cac ggc gaa gtt ata gtg gaa tct gca tat ggg cag ggt act gcg 1315 

Leu His Gly Glu Val lie Val Glu Ser Ala Tyr Gly Gin Gly Thr Ala 

390 395 400 405 

gta tct gca gea ttg ccg gtg gag eca eca gag ggg ttt gtc ggg gcg 1363 

Val Ser Ala Ala Leu Pro Val Glu Pro Pro Glu Gly Phe Val Gly Ala 
410 415 420 

ccg gtt ttg gca gat teg gac tea agt get aca ggc gag gtt gaa eta 1411 

Pro Val Leu Ala Asp Ser Asp Ser Ser Ala Thr Gly Glu Val Glu Leu 

425 430 435 

agt tct eca act gac gat gag taaggctaga etaaagtacg att 1455 
Ser Ser Pro Thr Asp Asp Glu 
440 



<210> 32 
<211> 444 
<212> PRT 

<213> Corynebaeterium glutamicum 
<400> 32 

Met Gin Ser Ser Leu Asp Arg Val Ser Glu Thr Gly Arg Asn Glu Leu 
15 10 15 

Asp Val Glu Thr Leu Val Lys Lys Gly Asn Gin Pro Gly Ala Met Ser 
20 25 30 

Tyr Arg Asn Ser lie His lie Leu Thr Ala Ser Leu Leu Val Val Gly 
35 40 45 

Leu Gly Ala Ser Ala Arg Leu Thr Leu Pro Met Phe Ala Leu Ser Cys 
50 55 60 
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Val Leu Leu Phe 
65 

Arg Val Asp Leu 



Thr Leu Val Trp 
100 

Leu Leu Phe Pro 
115 

Arg Gly lie lie 
130 

Gin Tyr Ser Val 
145 

Ser. Ala He Val 



Arg Val Asn Asn 
180 

Arg Ser Gin Leu 
195 

Arg Gin Arg He 
210 

Ser Ser He Gin 
225 

Ala Glu Met Glu 



Leu Ala Arg Gin 
260 

lie Ala Ala Leu 
275 

Ala Leu His Arg 
290 

Ser Val Asp Gly 
305 

Leu Leu Arg He 



Glu Ala Lys Asn 
340 

Arg Leu Asp Val 
355 

Ser Ser Thr Pro 
370 



Val Trp Gly Phe 
70 

Ser His Gly Met 
85 

He Phe Met Val 



Leu Phe Phe Leu 
120 

Ala He Leu Gly 
135 

Gly Leu Thr Phe 
150 

Thr Val Ala He 
165 

Glu Lys Gin Glu 



Ala Val Thr Glu 
200 

Ala His Glu He 
215 

Met Leu Leu His 
230 

Glu Lys Pro Lys 
245 

Thr Ala Ser Asp 



Gin Pro Ala Ala 
280 

Val Thr Glu Pro 
295 

Asp Val Arg Gin 
310 

Ala Gin Gly Ala 
325 

Cys His Val Thr 



Val Asp Asp Gly 
360 

Ala Gly Leu Gly 
375 



Leu Tyr Phe Tyr 
75 

Gin Leu Gly Trp 
90 

Pro He Val Pro 
105 

Tyr Leu Gin Val 



Ala Thr Ala He 
140 

Gly Gly Val Met 
155 

Asp Tyr Ala Phe 
170 

Leu He Asp Gin 
185 

Arg Asn Ala Gly 



His Asp Thr Val 
220 

Val Ser Glu Gin 
235 

Glu Ala He Val 
250 

Asn Leu Ser Glu 
265 

Leu Ser Lys Thr 



Leu Leu Gly He 
300 

Leu Pro Met Lys 
315 

He Gly Asn Val 
330 

Leu Thr Tyr Glu 
345 

Val Gly Phe Glu 



His He Gly Leu 
380 



Gly Ser Thr Lys 
80 

Leu Phe Val Leu 
95 

Val Ser He Tyr 
110 

Met Pro Asp Val 
125 

Ala He Ala Ser 



Gly Pro Val Val 
160 

Arg Thr Leu Trp 
175 

Leu He Glu Thr 
190 

He Ala Ala.- Glu 
205 

Ala Gin Gly Leu 



Glu He Leu Val 
240 

Lys Lys Met Arg 
255 

Ala Arg Ala Met 
270 

Ser Leu Glu Ala 
285 

Asn Phe Val He 



Thr Glu Ala Thr 
320 

Ala Lys His Ser 
335 

Asp Thr Glu Val 
350 

Pro Ser Glu Val' 
365 

Thr Ala Leu Gin 
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Gin Arg Ala Met 
385 

Gly Gin Gly Thr 



Gly Phe Val Gly 
420 

Gly Glu Val Glu 
435 



Glu Leu His Gly 
390 

Ala Val Ser Ala 
405 

Ala Pro Val Leu 



Leu Ser Ser Pro 
440 



Glu Val lie Val 
395 

Ala Leu Pro Val 
410 

Ala Asp Ser Asp 
425 

Thr Asp Asp Glu 



Glu Ser Ala Tyr 
400 

Glu Pro Pro Glu 
415 

Ser Ser Ala Thr 
430 



<210> 33 
<211> 1455 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1432) 
<223> FRXA00651 

<400> 33 

ggctgcctcg gtggtggtct ctggggttgc ttcaggttcc gccggggtac aagcggtgag 60 

catgatggaa gcagcgagga tagtaggtaa tgtacgacgc atg cag tea age eta 115 

Met Gin Ser Ser Leu 

1 5 

gat cgt gtg teg gaa aec gga egc aat gag etc gat gtt gaa ace ett 163 

Asp Arg Val Ser Glu Thr Gly Arg Asn Glu Leu Asp Val Glu Thr Leu 

10 15 20 

gtg aag aag ggg aat caa ccg ggc gcg atg age tat cgc aac agt ate 211 
Val Lys Lys Gly Asn Gin Pro Gly Ala Met Ser Tyr Arg Asn Ser lie 
25 30 35 

eac att ttg aca gee teg ctg ctg gtc gtg ggg ttg gga get tec gee 259 
His lie Leu Thr Ala Ser Leu Leu Val Val Gly Leu Gly Ala Ser Ala 
40 45 50 

cgc ctg acg ctg ccg atg ttt gcg ctg teg tgc gtg ctg ttg ttt gtg 307 
Arg Leu Thr Leu Pro Met Phe Ala Leu Ser Cys Val Leu Leu Phe Val 
55 60 65 

tgg ggt ttt ctg tac ttc tat gga tea aec aaa cgc gta gat ttg age 355 
Trp Gly Phe Leu Tyr Phe Tyr Gly Ser Thr Lys Arg Val Asp Leu Ser 
70 75 80 85 

eac ggc atg cag ctg ggc tgg ctg ttt gtg ctg acg ctg gtg tgg att 403 
His Gly Met Gin Leu Gly Trp Leu Phe Val Leu Thr Leu Val Trp lie. 

90 95 100 

ttt atg gtg ccg ate gtg cec gtg tec att tat ctg ctg ttc ccg ctg 451 
Phe Met Val Pro lie Val Pro Val Ser lie Tyr Leu Leu Phe Pro Leu 
105 110 115 



ttt ttc etc tat eta cag gtg atg cct gac gtg aga ggc att att gcg 499 
Phe Phe Leu Tyr Leu Gin Val Met Pro Asp Val Arg Gly lie lie Ala 
120 125 130 



BGM23CP 




att ttg ggt gcg aca gcg att gcg att gcc age cag tat tec gtg ggg 547 
lie Leu Gly Ala Thr Ala lie Ala He Ala Ser Gin Tyr Ser Val Gly 
135 140 145 

ttg acc ttt ggt ggt gtg atg ggt ccg gtg gtc tct gcg ate gtg acc 595 
Leu Thr Phe Gly Gly Val Met Gly Pro Val Val Ser Ala He Val Thr 
150 155 160 165 

gtg get att gat tac gcg ttc cgc acg ttg tgg egg gtg aat aat gaa 643 
Val Ala He Asp Tyr Ala Phe Arg Thr Leu Trp Arg Val Asn Asn Glu 
170 175 180 

aag cag gaa ttg att gat cag ttg att gaa act cgc tec cag ctg gcg 691 
Lys Gin Glu Leu He Asp Gin Leu He Glu Thr Arg- Ser Gin Leu Ala 
185 190 195 

gtg acg gaa ega aat gcg ggt att get gcg gaa cgt caa cgt att gcg 739 
Val Thr Glu Arg Asn Ala Gly He Ala Ala Glu Arg Gin Arg He Ala 
200 205 210 

cat gaa att cat gae acg gtc gee cag gga etc tec tec att caa atg 787 
His Glu He His Asp Thr Val Ala Gin Gly Leu Ser Ser He Gin Met 
215 220 225 

ctg ctg cat gtc tct gaa cag gag att etc -gtt. get gag atg gaa gag 835 
Leu Leu His Val Ser Glu Gin Glu He Leu Val Ala Glu Met Glu Glu 
230 235 240 245 

aag cca aag gag gcg ate gtg aag aag atg cgc ett gcc ega caa aca 883 
Lys Pro Lys Glu Ala He Val Lys Lys Met Arg Leu Ala Arg Gin Thr 
250 255 260 

gcc tee gae aat etc agt gag get cgc gcg atg att gcg gcg ttg caa 931 
Ala Ser Asp Asn Leu Ser Glu Ala Arg Ala Met He Ala Ala Leu Gin 
265 270 275 

ccg gea gcg ctg tct aaa acc tec ttg gaa gca gca ett cac cgc gtc 979 
Pro Ala Ala Leu Ser Lys Thr Ser Leu Glu Ala Ala Leu His Arg Val 
280 285 290 

aea gaa ccg ttg ttg ggt att aat ttt gtg att tct gtc gae ggt gat 1027 
Thr Glu Pro Leu Leu Gly He Asn Phe Val He Ser Val Asp Gly Asp 
295 300 305 

gtt cgc caa ctg ccc atg aaa act gaa gcc ace ett ctg ega att get 1075 
Val Arg Gin Leu Pro Met Lys Thr Glu Ala Thr Leu Leu Arg He Ala 
310 315 320 325 

caa ggt gcg ate gga aat gtg gcg aaa cat tea gag gcg aaa aac tgc 1123 
Gin Gly Ala He Gly Asn Val Ala Lys His Ser Glu Ala Lys Asn Cys 
330 335 340 

eac gtg aca eta acc tac gaa gae aea gaa gta cgc ett gat gtg gtt 1171 
His Val Thr Leu Thr Tyr Glu Asp Thr Glu Val Arg Leu Asp Val Val 
345 350 355 

gat gae ggt gtg ggt ttt gag cet teg gaa gtg tec agt acc ccc get 1219 
Asp Asp Gly Val Gly Phe Glu Pro Ser Glu Val Ser Ser Thr Pro Ala 
360 365 370 
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ggc ctt ggc cat ate ggc tta acc gca ttg cag cag cgt gcg atg gaa 1267 
Gly Leu Gly His lie Gly Leu Thr Ala Leu Gin Gin Arg Ala Met Glu 
375 380 385 

ttg cac ggc gaa gtt ata gtg gaa tct gca tat ggg cag ggt act gcg 1315 
Leu His Gly Glu Val lie Val Glu Ser Ala Tyr Gly Gin Gly Thr Ala 
390 395 400 405 

gta tct gca gca ttg ccg gtg gag cca cca gag ggg ttt gtc ggg gcg 1363 
Val Ser Ala Ala Leu Pro Val Glu Pro Pro Glu Gly Phe Val Gly Ala 
410 415 420 

ccg gtt ttg gca gat teg gac tea agt 'get aca ggc gag gtt gaa eta 1411 
Pro Val Leu Ala Asp Ser Asp Ser Ser Ala Thr Gly Glu Val Glu Leu 
425 430 435 

agt tct cca act gac gat gag taaggctaga ctaaagtacg att 1455 
Ser Ser Pro Thr Asp Asp Glu 
440 



<210> 34 
<211> 444 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 34 

Met Gin Ser Ser Leu Asp Arg Val Ser Glu Thr Gly Arg Asn Glu Leu 
1 5 10 15 

Asp Val Glu Thr Leu Val Lys Lys Gly Asn Gin Pro Gly Ala Met Ser 
20 25 30 

Tyr Arg Asn Ser lie His lie Leu Thr Ala Ser Leu Leu Val Val Gly 
35 40 45 

Leu Gly Ala • Ser Ala Arg Leu Thr Leu Pro Met Phe Ala Leu Ser Cys 
50 55 60 

Val Leu Leu Phe Val Trp Gly Phe Leu Tyr Phe Tyr Gly Ser Thr Lys 
65 70 75 80 

Arg Val Asp Leu Ser His Gly Met Gin Leu Gly Trp Leu Phe Val Leu 
85 90 95 

Thr Leu Val Trp lie Phe Met Val Pro lie Val Pro Val Ser lie Tyr 
100 105 110 

Leu Leu Phe Pro Leu Phe Phe Leu Tyr Leu Gin Val Met Pro Asp Val 
115 120 125 

Arg Gly lie lie Ala lie Leu Gly Ala Thr Ala lie Ala lie Ala Ser 
130 135 140 

Gin Tyr Ser Val Gly Leu Thr Phe Gly Gly Val Met Gly Pro Val Val 
145 150 155 160 

Ser Ala lie Val Thr Val Ala lie Asp Tyr Ala Phe Arg Thr Leu Trp 
165 170 175 



Arg Val Asn Asn Glu Lys Gin Glu Leu lie Asp Gin Leu lie Glu Thr 



BGI-123CP 



-46- 



180 185 190 

Arg Ser Gin Leu Ala Val Thr Glu Arg Asn Ala Gly lie Ala Ala Glu 
195 200 205 

Arg Gin Arg lie Ala His Glu lie His Asp Thr Val Ala Gin Gly Leu 
210 215 220 

Ser Ser lie Gin Met Leu Leu His Val Ser Glu Gin Glu lie Leu Val 
225 230 235 240 

Ala Glu Met Glu Glu Lys Pro Lys Glu Ala lie Val Lys Lys Met Arg 
245 250 255 

Leu Ala Arg Gin Thr Ala Ser Asp Asn Leu Ser Glu Ala Arg Ala Met 
260 265 270 

lie Ala Ala Leu Gin Pro Ala Ala Leu Ser Lys Thr Ser Leu Glu Ala 
275 280 285 

Ala Leu His Arg Val Thr Glu Pro Leu Leu Gly lie Asn Phe Val lie 
290 295 300 

Ser Val Asp Gly Asp Val Arg Gin Leu Pro Met Lys Thr Glu Ala Thr 
305 310 315 320 

Leu Leu Arg lie Ala Gin Gly Ala lie Gly Asn Val Ala Lys His Ser 
325 330 335 

Glu Ala Lys Asn Cys His Val Thr Leu Thr Tyr Glu Asp Thr Glu Val 
340 345 350 

Arg Leu Asp Val Val Asp Asp Gly Val Gly Phe Glu Pro Ser Glu Val 
355 360 365 

Ser Ser Thr Pro Ala Gly Leu Gly His lie Gly Leu Thr Ala Leu Gin 
370 375 380 

Gin Arg Ala Met Glu Leu His Gly Glu Val lie Val Glu Ser Ala Tyr 
385 390 395 400 

Gly Gin Gly Thr Ala Val Ser Ala Ala Leu Pro Val Glu Pro Pro Glu 
405 410 415 

Gly Phe Val Gly Ala Pro Val Leu Ala Asp Ser Asp Ser Ser Ala Thr 
420 425 430 

Gly Glu Val Glu Leu Ser Ser Pro Thr Asp Asp Glu 
435 440 



<210> 35 
<211> 558 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (535) 

<223> RXA00006 
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<400> 35 

aacctatagg aaaacgggag gtcagattac gctcttgtgt tacacatcac aggatatggt 60 

agaagatgtt cgcctatcca ccccgtgaaa gaagataaaa atg gtc gat ttt gac 115 

Met Val Asp Phe Asp 

1 5 

acc ate gca gcc cga ctt gtc acc gaa aca gaa gaa gca ate ate tac 163 

Thr lie Ala Ala Arg Leu Val Thr Glu Thr Glu Glu Ala lie He Tyr 

10 15 20 

gee acc cgc gat gga ata ate aga etc tgg aac gge ggc tee gag aaa 211 

Ala Thr Arg Asp Gly He He Arg Leu Trp Asn Gly Gly Ser Glu Lys 

25 30 35 

etc ttt gga tae acg gcc gge gaa gee ett gga aaa tea etc gac ate 259 

Leu Phe Gly Tyr Thr Ala Gly Glu Ala Leu Gly Lys Ser Leu Asp He 
40 45 50 

ate att ccc gaa aaa cac cgc aag gcc cae tgg gac gga tgg gat cgc 307 

He He Pro Glu Lys His Arg Lys Ala His Trp Asp Gly Trp Asp Arg 
55 60 65 

gtc atg gaa tec ggc gaa act cgc tat gge tec gaa ceg ett aac gtt 355 

Val Met Glu Ser Gly Glu Thr Arg Tyr Gly Ser Glu Pro Leu Asn Val' 

70 : ..75 80 85 

cea ggc att cgt gcc gat gga tee aaa atg tet ttg gaa ttc tee ate 403 

Pro Gly He Arg Ala Asp Gly Ser Lys Met Ser Leu Glu Phe Ser He 

90 95 100 

ace ate ctg aag gac gat tec gga aaa ate gaa gge gtt gca get ttt 451 

Thr He Leu Lys Asp Asp Ser Gly Lys He Glu Gly Val Ala Ala Phe 

105 110 115 

etc cgc gat gtc acc gcc aat tgg gat gag aaa aag gee ctg egg ate 499 

Leu Arg Asp Val Thr Ala Asn Trp Asp Glu Lys Lys Ala Leu Arg He 
120 125 130 

cga ate aaa gag ttg gaa cgc caa ate gag ggc cat taaggagatt 54 5 
Arg He Lys Glu Leu Glu Arg Gin He Glu Gly His 
135 140 145 

cttgggtgcg egg 558 



<210> 36 
<211> 145 
<212> PRT 

<213> Corynebacterium glutamieum 
<400> 36 

Met Val Asp Phe Asp Thr He Ala Ala Arg Leu Val Thr Glu Thr Glu 
15 10 15 

Glu Ala He He Tyr Ala Thr Arg Asp Gly He He Arg Leu Trp Asn 
20 25 30 



Gly Gly Ser Glu Lys Leu Phe Gly Tyr Thr Ala Gly Glu Ala Leu Gly 
35 40 45 
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Lys Ser Leu Asp lie lie lie Pro Glu Lys His Arg Lys Ala His Trp 
50 55 60 

Asp Gly Trp Asp Arg Val Met Glu Ser Gly Glu Thr Arg Tyr Gly Ser 
65 70 75 80 

Glu Pro Leu Asn Val Pro Gly lie Arg Ala Asp Gly Ser Lys Met Ser 
85 90 95 

Leu Glu Phe Ser lie Thr lie Leu Lys Asp Asp Ser Gly Lys lie Glu 
100 105 110 

Gly Val Ala Ala Phe Leu Arg Asp Val Thr Ala Asn Trp Asp Glu Lys 
115 120 125 

Lys Ala Leu Arg lie Arg lie Lys Glu Leu Glu Arg Gin lie Glu Gly 
130 135 140 

His 
145 



<210> 37 
<211> 1008 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (985) 

<223> RXA01860 

<400> 37 

agttggtcaa tcagcacttc aaaggccgag gaaaagtgtt atcgcgggtg tcaagtaaag 60 

tatcggcggg acgctctttt ctgatgctcg tgcccaaggt gtg aat cca ttc att 115 

Val Asn Pro Phe lie 

1 5 

ctt get gat cag ctg ctt tac gat get aag cac gca ggt aga aat egg 163 

Leu Ala Asp Gin Leu Leu Tyr Asp Ala Lys His Ala Gly Arg Asn Arg 

10 15 20 

gtt gcg gtg cgc aga get gaa aae acc att gtc cge tea get aag eee 211 
Val Ala Val Arg Arg Ala Glu Asn Thr lie Val Arg Ser Ala Lys Pro 
25 30 35 

gea tte tea gtt gag gaa ctt teg gag ate etg gag tea eat tct att 259 
Ala Phe Ser Val Glu Glu Leu Ser Glu lie Leu Glu Ser His Ser lie 
40 45 50 

egc cte gag etg cag ceg ate eta gaa ctt gaa aca ggt egg gtg ggt 307 
Arg Leu Glu Leu Gin Pro lie Leu Glu Leu Glu Thr Gly Arg Val Gly 
55 60 65 

gca gee gaa ggt etg cte ega ate aae ttg gat ggc acc gat gtt cct 355 
Ala Ala Glu Gly Leu Leu Arg lie Asn Leu Asp Gly Thr Asp Val Pro 
70 75 80 85 



aeg ggg cag ttt gtt cag teg gtt gaa cag gee ggg eta gcc ccg aag 
Thr Gly Gin Phe Val Gin Ser Val Glu Gin Ala Gly Leu Ala Pro Lys 



403 
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90 95 100 

ctt gat ate gca gtc atg aga gaa gga att aat cat att gag agg ctg 451 

Leu Asp lie Ala Val Met Arg Glu Gly lie Asn His lie Glu Arg Leu 

105 110 115 

aga get gtg tgt ccg act ttc age etc get ttg aat ctg teg ggc tat 499 

Arg Ala Val Cys Pro Thr Phe Ser Leu Ala Leu Asn Leu Ser Gly Tyr 

120 125 130 

tet ctg age teg gcg aaa ata egg gag gaa eta aga gee gaa ttt aga 547 

Ser Leu Ser Ser Ala Lys lie Arg Glu Glu Leu Arg Ala Glu Phe Arg 

135 140 145 

get cgc gat ctg eca agg gga tea att agg ttt gag att act gag ace 595 

Ala Arg Asp Leu Pro Arg Gly Ser lie Arg Phe Glu lie Thr Glu Thr 

150 155 160 165 

get ccg att gaa gac att gae gcg gca aaa gag ttt gtg cag atg ttg 643 

Ala Pro lie Glu Asp lie Asp Ala Ala Lys Glu Phe Val Gin Met Leu 

170 175 180 

aaa gat ttt ggc ttc cae ate gta ate gat gac ttt ggc gca gga cat 691 

Lys Asp Phe Gly Phe His lie Val lie Asp Asp. Phe Gly Ala Gly His 

185 190 195 

gag cet tat caa tat eta aag aag ttc gae ttt age gtg ctg aag att 739 

Glu Pro Tyr Gin Tyr Leu Lys Lys Phe Asp Phe Ser Val Leu Lys lie 

200 205 210 

gca ggt gaa ttc ata gaa ggt atg gtc ace aae cgc gtg gac ega age 787 

Ala Gly Glu Phe lie Glu Gly Met Val Thr Asn Arg Val Asp Arg Ser 

215 220 225 

ate gtc gaa tet att get caa ctt get aag gat gag gag atg gaa act 835 

lie Val Glu Ser lie Ala Gin Leu Ala Lys Asp Glu Glu Met Glu Thr 

230 235 240 245 

gtc gee gag ttt gtt tea age aag gag att ttg gag gcg gta ega gag 883 

Val Ala Glu Phe Val Ser Ser Lys Glu lie Leu Glu Ala Val Arg Glu 

250 255 260 

ata ggc gta aeg tae gee cag ggt ttc cat att ggt aaa. tet aag ccg 931 

lie Gly Val Thr Tyr Ala Gin Gly Phe His lie Gly Lys Ser Lys Pro 

265 270 275 

att gat gaa ttt ata get act tat etc gag aeg aae caa ace get ace 979 

lie Asp Glu Phe lie Ala Thr Tyr Leu Glu Thr Asn Gin Thr Ala Thr 

280 285 290 

tgg ggg taggaagaat atgaaaaaga aga 1008 
Trp Gly 
295 



<210> 38 
<211> 295 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 38 
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Val Asn Pro Phe lie Leu Ala Asp Gin Leu Leu Tyr Asp Ala Lys His 
15 10 15 

Ala Gly Arg Asn Arg Val Ala Val Arg Arg Ala Glu Asn Thr lie Val 
20 25 30 

Arg Ser Ala Lys Pro Ala Phe Ser Val Glu Glu Leu Ser Glu lie Leu 
35 40 45 

Glu Ser His Ser lie Arg Leu Glu Leu Gin Pro lie Leu Glu Leu Glu 
50 55 60 

Thr Gly Arg Val Gly Ala Ala Glu Gly Leu Leu Arg lie Asn Leu Asp 
65 70 75 80 

Gly Thr Asp Val Pro Thr Gly Gin Phe Val Gin Ser Val Glu Gin Ala 
85 90 95 

Gly Leu Ala Pro Lys Leu Asp lie Ala Val Met Arg Glu Gly lie Asn 
100 105 110 

His lie Glu Arg Leu Arg Ala Val Cys Pro Thr Phe Ser Leu Ala Leu 
115 120 125 

Asn Leu Ser Gly Tyr Ser Leu Ser Ser Ala Lys lie Arg Glu Glu Leu 
130 135 140 

Arg Ala Glu Phe Arg Ala Arg Asp Leu Pro Arg Gly Ser lie Arg Phe 
145 150 155 160 

Glu lie Thr Glu Thr Ala Pro lie Glu Asp lie Asp Ala Ala Lys Glu 
165 170 175 

Phe Val Gin Met Leu Lys Asp Phe Gly Phe His lie Val lie Asp Asp 
180 185 190 

Phe Gly Ala Gly His Glu Pro Tyr Gin Tyr Leu Lys Lys Phe Asp Phe 
195 200 205 

Ser Val Leu Lys lie Ala Gly Glu Phe lie Glu Gly Met Val Thr Asn 
210 215 220 

Arg Val Asp Arg Ser lie Val Glu Ser lie Ala Gin Leu Ala Lys Asp 
225 230 235 240 

Glu Glu Met Glu Thr Val Ala Glu Phe' Val Ser Ser Lys Glu lie Leu 
245 250 255 

Glu Ala Val Arg Glu lie Gly Val Thr Tyr Ala Gin Gly Phe His lie 
260 265 270 

Gly Lys Ser Lys Pro lie Asp Glu Phe lie Ala Thr Tyr Leu Glu Thr 
275 280 285 

Asn Gin Thr Ala Thr Trp Gly 
290 295 



<210> 39 
<211> 2088 
<212> DNA 
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<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (2065) 
<223> RXA01861 

<400> 39 

tctttgcgtt cgcgtatttg attgctgtaa ttggctcata ctcactggta tacggcgatt 60 

cgttagtcgc aattgtgtgg ccatcagtgg gaatcgctgt gtg gtg gcc cgt gac 115 

Val Val Ala Arg Asp 
1 5 

ctg cag aag ctg gaa aaa ctt cgc ctg att tgt gga tac gtg ttt eta 163 

Leu Gin Lys Leu Glu Lys Leu Arg Leu lie Cys Gly Tyr Val Phe Leu 
10 15 20 

gtc cca gcc ata tac ctg cac ttt ttt gcg gaa acc tec etc agg gga 211 
Val Pro Ala lie Tyr Leu His Phe Phe Ala Glu Thr Ser Leu Arg Gly 
25 30 35 

gtg att ctg gea gga att gcg cac get ate gea ggt cct ggc gtt gca 259 
Val lie Leu Ala Gly lie Ala His Ala lie Ala Gly Pro Gly Val Ala 
40 45 50 

ctg gtt atg gca ttc atg gaa aat gcg caa ttg cca gaa ctg ttg cgt 307 
Leu Val Met Ala Phe Met Glu Asn Ala Gin Leu Pro Glu Leu Leu Arg 
55 60 65 

aaa egg eat gea ttc gca cec ttc tec cat att cgc ctt cca ggc gat 355 
Lys Arg His Ala Phe Ala Pro Phe. Ser His lie Arg Leu Pro Gly Asp 
70 75 80 85 

gta ttc egg etc etc gtc gcg ggc att gtc atg gtc gca ata tec aaa 403 
Val Phe Arg Leu Leu Val Ala Gly lie Val Met Val Ala lie Ser Lys 
90 95 100 

ttg att gtg att ctt get tat gca ctg gca gat ttg ceg tat tea ttc 451 
Leu lie Val lie Leu Ala Tyr Ala Leu Ala Asp Leu Pro Tyr Ser Phe 
105 110 115 

acc ctt tat ctg acg atg gee ctt cgt gac ttg act ggc att att gtg 4 99 
Thr Leu Tyr Leu Thr Met Ala Leu Arg Asp Leu Thr Gly lie lie Val 
120 125 130 

gtt gee ggg cec gga att gca ctt teg acg ceg ctg gta eta aat att 547 
Val Ala Gly Pro Gly lie Ala Leu Ser Thr Pro Leu Val Leu Asn lie 
135 140 145 

cac ega tea gea tgg cgc gag ttc gca gtt gtt ate ata get acg gtc 595 
His Arg Ser Ala Trp Arg Glu Phe Ala Val Val lie lie Ala Thr Val 
150 155 160 165 

gga gtg ctg gcg etc att ttc gga ttt get gtg gat ctt ceg acg gtc 643 
Gly Val Leu Ala Leu lie Phe Gly Phe Ala Val Asp Leu Pro Thr Val 
170 175 180 



tac ttg gca atg ttg cca ttg tat tgg agt gca acc cgt ctt cca gtg 691 
Tyr Leu Ala Met Leu Pro Leu Tyr Trp Ser Ala Thr Arg Leu Pro Val 
185 190 195 
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ctt tta gcc gtt ctt cat gcg gtg ttt act tea gca ata gtc gta att 739 
Leu Leu Ala Val Leu His Ala Val Phe Thr Ser Ala lie Val Val lie 
200 205 210 

ctg tat ttc eta tta ggt ace gga tct ttt gcg att acg gat gaa tec 787 
Leu Tyr Phe Leu Leu Gly Thr Gly Ser Phe Ala lie Thr Asp Glu Ser 
215 220 225 

ata ctg gtg cag gca acg aca att eag ctt ttt gtt ctg atg tgt ate 835 
lie Leu Val Gin Ala Thr Thr lie Gin Leu Phe Val Leu Met Cys lie 
230 235 240 245 

ttg ttg teg eta gtt gtg tea acg aca gtc cag cag aca tea gca ctg 883 
Leu Leu Ser Leu Val Val Ser Thr Thr Val Gin Gin Thr Ser Ala Leu 
250 255 260 

gtt gaa gag eta gag gtg gta gcg aag ace ctt cct gat gcg ctt ttt 931 
Val Glu Glu Leu Glu Val Val Ala Lys Thr Leu Pro Asp Ala Leu Phe 
265 270 275 

ate gta aac aaa aat gga aca gca ttt cct gtt aac gca ggc gcg aaa 97 9 
lie Val Asn Lys Asn Gly Thr Ala Phe Pro Val Asn Ala Gly Ala Lys 
280 285 290 

aat ttc gtc aag caa tea ccg gat ggg eat tat tec atg ccg aaa eta 1027 
Asn Phe Val Lys Gin Ser Pro Asp Gly His Tyr Ser Met Pro Lys Leu 
295 300 305 

cag aat ata gae ggt gaa ecc atg gat gag aaa gaa agt ccg age agt 1075 
Gin Asn lie Asp Gly Glu Pro Met Asp Glu Lys Glu Ser Pro Ser Ser 
310 315 320 325 

atg gee ttg egt gga caa ggt gtc gaa gga gta tta gee aag tta ggt 1123 
Met Ala Leu Arg Gly Gin Gly Val Glu Gly Val Leu Ala Lys Leu Gly 
330 335 340 

gaa gta ctg gga gaa gat ccg gae ttg gcg egt cga ate ttc gaa att 1171 
Glu Val Leu Gly Glu Asp Pro Asp Leu Ala Arg Arg lie Phe Glu lie 
345 350 355 

agt gee tea ccg atg tat ctg egt gga gaa act gaa ccg ggt cat gcg 1219 
Ser Ala Ser Pro Met Tyr Leu Arg Gly Glu Thr Glu Pro Gly His Ala 
360 365 370 

etc gtg att tgg cat gae agt act aat gag tat tac acg atg caa caa 1267 
Leu Val lie Trp His Asp Ser Thr Asn Glu Tyr Tyr Thr Met Gin Gin 
375 380 385 

ttg acg ctt gca tat gaa gaa teg egg ctg eta ttt gaa aaa gee cct 1315 
Leu Thr Leu Ala Tyr Glu Glu Ser Arg Leu Leu Phe Glu Lys Ala Pro 
390 395 400 405 

caa ggg att gcc atg ctg gae cct teg gga gaa ate gta atg gcg aat 1363 
Gin Gly lie Ala Met Leu Asp Pro Ser Gly Glu lie Val Met Ala Asn 
410 415 420 

cga tec ttt ggt gae ttg gtg gga acg act cct gtt cga etc eta gga 1411 
Arg Ser Phe Gly Asp Leu Val Gly Thr Thr Pro Val Arg Leu Leu Gly 
425 430 435 
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cga aat eta gag gat ttc gga gta gag gag gga acc atg gaa tac gtg 14 59 
Arg Asn Leu Glu Asp Phe Gly Val Glu Glu Gly Thr Met Glu Tyr Val 
440 445 450 

acc cct gtt ctg teg gac cca gaa gcc gtt gtg cac tta gat cgt teg 1507 
Thr Pro Val Leu Ser Asp Pro Glu Ala Val Val His Leu Asp Arg Ser 
455 460 465 

etc gaa aea ttg aga ggt aaa cag aaa aac gtt get atg tea ttt age 1555 
Leu Glu Thr Leu Arg Gly Lys Gin Lys Asn Val Ala Met Ser Phe Ser 
470 475 480 485 

teg atg ggc aat gtt gga ggc aga ate gga act tta etc gtt aat gtt 1603 
Ser Met Gly Asn Val Gly Gly Arg lie Gly Thr Leu Leu Val Asn Val 
490 495 500 

gtc gat gta ace gag cgc caa gaa etc ate gag ett gtg gag cat ttg 1651 
Val Asp Val Thr Glu Arg Gin Glu Leu He Glu Leu Val Glu His Leu 
505 510 515 

gcg gat eat gac tec ctg aea gga ttg gtc aat cgc agg egg ctg gaa 1699 
Ala Asp His Asp Ser Leu Thr Gly Leu Val Asn Arg Arg Arg Leu Glu 
520 525 530 

tct gat ate gaa gag ctt ate etc aag aat gaa cgc gat teg ace gat 1747 
Ser Asp He Glu Glu Leu He Leu Lys Asn. Glu. Arg Asp Ser Thr Asp 
535 540 545 

agt gca ttg ttg ett ttg gat ctg gat tac ttc aag gaa gtt aat gat 1795 
Ser Ala Leu Leu Leu Leu Asp Leu Asp Tyr Phe Lys Glu Val Asn Asp 
550 555 560 565 

tee etc ggc cat gag get ggt gac cag ttg ctt att gag ttt get gag 1843 
Ser Leu Gly His Glu Ala Gly Asp Gin Leu Leu He Glu Phe Ala Glu 
.570 575 580 

ate etc aaa gac age gtg agg gat tec gac att gtc gga cgc ate ggc 1891 
He Leu Lys Asp Ser Val Arg Asp Ser Asp He Val Gly Arg He Gly 
585 590 595 

ggc gat gaa ttc gtt att gtt ttg cct gac aea gac agg gat ggc get 1939 
Gly Asp Glu Phe Val He Val Leu Pro Asp Thr Asp Arg Asp Gly Ala 
600 605 610 

gaa gca ate ggt ata aga att att gag ttg gtc aat cag cac ttc aaa 1987 
Glu Ala He Gly He Arg He He Glu Leu Val Asn Gin His Phe Lys 
615 620 625 

ggc cga gga aaa gtg tta teg egg gtg tea agt aaa gta teg gcg gga 2035 
Gly Arg Gly Lys Val Leu Ser Arg Val Ser Ser Lys Val Ser Ala Gly 
630 635 640 645 

cgc tct ttt ctg atg etc gtg ecc aag gtg tgaatecatt cattcttget 2085 
Arg Ser Phe Leu Met Leu Val Pro Lys Val 
650 655 

gat 2088 



<210> 40 
<211> 655 
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<212> PRT 

<213> Corynebacterium glutamicum 
<400> 40 

Val Val Ala Arg Asp Leu Gin Lys Leu Glu Lys Leu Arg Leu lie Cys 
15 10 15 

Gly Tyr Val Phe Leu Val Pro Ala He Tyr Leu His Phe Phe Ala Glu 
20 25 30 

Thr Ser Leu Arg Gly Val He Leu Ala Gly He Ala His Ala He Ala 
35 40 45 

Gly Pro Gly Val Ala Leu Val Met Ala Phe Met Glu Asn Ala Gin Leu 
50 55 60 

Pro Glu Leu Leu Arg Lys Arg His Ala Phe Ala Pro Phe Ser His He 
65 70 75 80 

Arg Leu Pro Gly Asp Val Phe Arg Leu Leu Val Ala Gly He Val Met 
85 90 95 

Val Ala He Ser Lys Leu He Val He Leu Ala Tyr Ala Leu Ala Asp 
100 105 110 

Leu Pro Tyr Ser Phe Thr Leu Tyr. Leu ..Thr Met Ala Leu Arg Asp Leu 
115 120 125 

Thr Gly He He Val Val Ala Gly Pro Gly He Ala Leu Ser Thr Pro 
130 135 140 

Leu Val Leu Asn He His Arg Ser Ala Trp Arg Glu Phe Ala Val Val 
145 150 155 160 

He He Ala Thr Val Gly Val Leu Ala Leu He Phe Gly Phe Ala Val 
165 170 175 

Asp Leu Pro Thr Val Tyr Leu Ala Met Leu Pro Leu Tyr Trp Ser Ala 
180 185 190 

Thr Arg Leu Pro Val Leu Leu Ala Val Leu His Ala Val Phe Thr Ser 
195 200 205 

Ala He Val Val He Leu Tyr Phe Leu Leu Gly Thr Gly Ser Phe Ala 
210 215 220 

He Thr Asp Glu Ser He Leu Val Gin Ala Thr Thr He Gin Leu Phe 
225 230 235 240 

Val Leu Met Cys He Leu Leu Ser Leu Val Val Ser Thr Thr Val Gin 
245 250 255 

Gin Thr Ser Ala Leu Val Glu Glu Leu Glu Val Val Ala Lys Thr Leu 
260 265 270 

Pro Asp Ala Leu Phe He Val Asn Lys Asn Gly Thr Ala Phe Pro Val 
275 280 285 

Asn Ala Gly Ala Lys Asn Phe Val Lys Gin Ser Pro Asp Gly His Tyr 
290 295 300 
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Ser Met Pro Lys Leu Gin Asn lie Asp Gly Glu Pro Met Asp Glu Lys 
305 310 315 320 

Glu Ser Pro Ser Ser Met Ala Leu Arg Gly Gin Gly Val Glu Gly Val 
325 330 335 

Leu Ala Lys Leu Gly Glu Val Leu Gly Glu Asp Pro Asp Leu Ala Arg 
340 345 350 

Arg lie Phe Glu lie Ser Ala Ser Pro Met Tyr Leu Arg Gly Glu Thr 
355 360 365 

Glu Pro Gly His Ala Leu Val lie Trp His Asp Ser Thr Asn Glu Tyr 
370 *375 380 

Tyr Thr Met Gin Gin Leu Thr Leu Ala Tyr Glu Glu Ser Arg Leu Leu 
385 390 395 400 

Phe Glu Lys Ala Pro Gin Gly lie Ala Met Leu Asp Pro Ser Gly Glu 
405 410 415 

lie Val Met Ala Asn Arg Ser Phe Gly Asp Leu Val Gly Thr Thr Pro 
420 425 430 

Val Arg Leu Leu Gly Arg Asn Leu Glu Asp Phe Gly Val Glu Glu Gly 
435 .. ' ..440 445 

Thr Met Glu Tyr Val . Thr Pro Val Leu Ser Asp Pro Glu Ala Val Val 
450 455 460 

His Leu Asp Arg Ser Leu Glu Thr Leu Arg Gly Lys Gin Lys Asn Val 
465 470 475 480 

Ala Met Ser Phe Ser Ser Met Gly Asn Val Gly Gly Arg lie Gly Thr 
485 490 495 

Leu Leu Val Asn Val Val Asp Val Thr Glu Arg Gin Glu Leu lie Glu 
500 505 510 

Leu Val Glu His Leu Ala Asp His Asp Ser Leu Thr Gly Leu Val Asn 
515 520 525 

Arg Arg Arg Leu Glu Ser Asp lie Glu Glu Leu lie Leu Lys Asn Glu 
530 535 540 

Arg Asp Ser Thr Asp Ser Ala Leu Leu Leu Leu Asp Leu Asp Tyr Phe 
545 550 555 560 

Lys Glu Val Asn Asp Ser Leu Gly His Glu Ala Gly Asp Gin Leu Leu 
565 570 575 

lie Glu Phe Ala Glu lie Leu Lys Asp Ser Val Arg Asp Ser Asp lie 
580 585 590 

Val Gly Arg lie Gly Gly Asp Glu Phe Val lie Val Leu Pro Asp Thr 
595 600 605 

Asp Arg Asp Gly Ala Glu Ala lie Gly lie Arg lie lie Glu Leu Val 
610 615 620 



Asn Gin His Phe Lys Gly Arg Gly Lys Val Leu Ser Arg Val Ser Ser 
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625 630 635 640 

Lys Val Ser Ala Gly Arg Ser Phe Leu Met Leu Val Pro Lys Val 
645 650 655 



<210> 41 
<211> 1239 ■ 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1216) 
<223> RXA02669 

<400> 41 

acgtgcacat tggaaatctg cgccgcaagc tggaagcacc tgcgccgggt tcacacttca 60 

tcgacaccat ccgaggtgtt ggctaccgga tggccttcaa atg aca gcc etc ate 115 

Met Thr Ala Leu lie 
1 5 

cca get cgc cac age etg aet ttt egt ctg etc acc gcg cag ett get 163 
Pro Ala Arg His Ser Leu Thr Phe Arg Leu Leu Thr Ala Gin Leu Ala 

.. 10: ... 15 20 

gtg gtg ttg ate agt etg etg gee gee ctg att gtg get gee ttg gta 211 
Val Val Leu lie Ser Leu Leu Ala Ala Leu lie Val Ala Ala Leu Val 
25 30 35 

ggg ect gca att tte aat tet cae etg gat ctt tec ggc ccg att gat 259 
Gly Pro Ala lie Phe Asn Ser His Leu Asp Leu Ser Gly Pro lie Asp 
. 40 45 50 . 

eee ege cag acg gat tte cac att cag gag gcc tac egg gac gcc aat 307 
Pro Arg Gin Thr Asp Phe His lie Gin Glu Ala Tyr Arg Asp Ala Asn 
55 60 65 

tac att gee etc gca gcg gca ctt ecc ace gca gtg ttg age tec att 355 
Tyr lie Ala Leu Ala Ala Ala Leu Pro Thr Ala Val Leu Ser Ser lie 
70 75 80 85 

ggt gtg agt ttt tgg ctt tec cac cgc ctg ggc cag ccg ttg tgg cga 403 
Gly Val Ser Phe Trp Leu Ser His Arg Leu Gly Gin Pro Leu Trp Arg 
90 95 100 

etg tee egg get gca act gcc atg age tee ggc gac tac cag gtg cgc 451 
Leu Ser Arg Ala Ala Thr Ala Met Ser Ser Gly Asp Tyr Gin Val Arg 
105 110 115 

gta ecc att tec gat gtg gat aaa gag gtc get get eta tet etc gcc 499 
Val Pro lie Ser Asp Val Asp Lys Glu Val Ala Ala Leu Ser Leu Ala 
120 125 130 

tte aat tec atg gcg gat cag etc gaa cac aca gaa gaa etc cgc cga 547 
Phe Asn Ser Met Ala Asp Gin Leu Glu His Thr Glu Glu Leu Arg Arg 
135 140 145 



aac atg etc tec gat eta tee cat gaa atg aac act ecc ctt tec gtc 
Asn Met Leu Ser Asp Leu Ser His Glu Met Asn Thr Pro Leu Ser Val 



595 
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150 155 160 165 

etc ctt gtt tat gtc gac ggt ttg cag gac ggc atg gtg gag tgg gac 643 
Leu Leu Val Tyr Val Asp Gly Leu Gin Asp Gly Met Val Glu Trp Asp 
170 175 180 

gcc gac acc cac gca gtt ttc gcc gag caa ctt ggc egg ett tec cge 691 
Ala Asp Thr His Ala. Val Phe Ala Glu Gin Leu Gly Arg Leu Ser Arg 
185 190 195 

etc aca tea gat ctt gat gat gtc tct aga gcc caa gaa cac cgc ttc 739 
Leu Thr Ser Asp Leu Asp Asp Val Ser Arg Ala Gin Glu His Arg Phe 
200 205 210 

gac ctg gtc tac age acc gtc gcc ate ggt ggt etc att cac aat gcc 787 
Asp Leu Val Tyr Ser Thr Val Ala lie Gly Gly Leu lie His Asn Ala 
215 220 225 

gcc gga gcc gee gca ggt tec tac caa gaa aaa ggc gtg gcc ctg gaa 835 
Ala Gly Ala Ala Ala Gly Ser Tyr Gin Glu Lys Gly Val Ala Leu Glu 
230 235 240 245 

gta aca ggc age gat tec acc gaa etc ate cgc gtt gat age caa cge 883 
Val Thr Gly Ser Asp Ser Thr Glu Leu lie Arg Val Asp Ser Gin Arg 
250 255 260 

ttc gcc caa gtc atg gcc aac etc ttc tee aac gee ttg egg cac acc • 931 
Phe Ala Gin Val Met Ala Asn Leu Phe Ser Asn Ala Leu Arg His -Thr 
265 270 275 

cec gcc ggt ggg aaa gtt cac gtc cge gtc ctg cgt caa ggc gtg gga 979 
Pro Ala Gly Gly Lys Val His Val Arg Val Leu Arg Gin Gly Val Gly 
280 285 290 

acc ate gtc ate gaa gtc ata gac aac ggc gaa gga ate gee cet gaa 1027 
Thr lie Val He Glu Val He Asp Asn Gly Glu Gly He Ala Pro Glu 
295 300 305 

cac gta aaa tac gtt ttc gaa cgc tac ttc cgc gee aaa cga tec gac 1075 
His Val Lys Tyr Val Phe Glu Arg Tyr Phe Arg Ala Lys Arg Ser Asp 
310 315 ■ 320 32-5 

tee gac gac caa tec ggc tec gga ate ggc etc acc ate tec cgc gca • 1123 
Ser Asp Asp Gin Ser Gly Ser Gly He Gly Leu Thr He Ser Arg Ala 
330 335 340 

etc ate gaa geg caa ggt ggc aca eta acc gca gaa tec get ggc ctg 1171- 
Leu He Glu Ala Gin Gly Gly Thr Leu Thr Ala Glu Ser Ala Gly Leu 
345 350 355 

ggc aaa ggc gcg aaa ttt acc ate cga eta cec ctt tta age aaa 1216 
Gly Lys Gly Ala Lys Phe Thr He Arg Leu Pro Leu Leu Ser Lys 
360 365 370 

taaaaaaatt gettttegac get 1239 

<210> 42 
<211> 372 
<212> PRT 

<213> Corynebacterium glutamicum 
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<400> 42 
Met Thr Ala Leu 
1 

Thr Ala Gin Leu 
20 

Val Ala Ala Leu 
35 

Ser Gly Pro lie 
50 

Tyr Arg Asp Ala 
65 

Val Leu Ser Ser 



Gin Pro Leu Trp 
100 

Asp Tyr Gin Val 
115 

Ala • Leu Ser Leu 
130 

Glu Glu Leu Arg 
145 

Thr Pro Leu Ser 



Met Val Glu Trp 
180 

Gly Arg Leu Ser 
195 

Gin Glu His Arg 
210 

Leu lie His Asn 
225 

Gly Val Ala Leu 



Val Asp Ser Gin 
260 

Ala Leu Arg His 
275 

Arg Gin Gly Val 
290 

Gly lie Ala Pro 
305 



lie Pro Ala Arg 
5 

Ala Val Val Leu 



Val Gly Pro Ala 
40 

Asp Pro Arg Gin 
55 

Asn Tyr lie Ala 
70 

lie Gly Val Ser 
85 

Arg Leu Ser Arg 



Arg Val Pro lie 
120 

Ala Phe Asn Ser 
135 ■ 

Arg Asn Met Leu 
150 

Val Leu Leu Val 
165 

Asp Ala Asp Thr 



Arg Leu Thr Ser 
200 

Phe Asp Leu Val 
215 

Ala Ala Gly Ala 
230 

Glu Val Thr Gly 
245 

Arg Phe Ala Gin 



Thr Pro Ala Gly 
280 

Gly Thr lie Val 
295 

Glu His Val Lys 
310 



His Ser Leu Thr 
10 

lie Ser Leu Leu 
25 

lie Phe Asn Ser 



Thr Asp Phe His 
60 

Leu Ala Ala Ala 
75 

Phe Trp Leu Ser 
90 

Ala Ala Thr Ala 
105 

Ser Asp Val Asp 



Met Ala Asp Gin 
140 

Ser Asp Leu Ser 
155 

Tyr Val Asp Gly 
170 

His Ala Val Phe 
185 

Asp Leu Asp Asp 



Tyr Ser Thr Val 
220 

Ala Ala Gly Ser 
235 

Ser Asp Ser Thr 
250 

Val Met Ala Asn 
265 

Gly Lys Val His 



lie Glu Val lie 
300 

Tyr Val Phe Glu 
315 



Phe Arg Leu Leu 
15 

Ala Ala Leu lie 
30 

His Leu Asp Leu 
45 

lie Gin Glu Ala 



Leu Pro Thr Ala 
80 

His Arg Leu Gly 
95 

Met Ser Ser Gly 
110 

Lys Glu Val Ala 
125 

Leu Glu His Thr 



His Glu Met Asn 
160 

Leu Gin Asp Gly 
175 

Ala Glu Gin Leu 
190 

Val Ser Arg Ala 
205 

Ala lie Gly Gly 



Tyr Gin Glu Lys 
240 

Glu Leu lie Arg 
255 

Leu Phe Ser Asn 
270 

Val Arg Val Leu 
285 

Asp Asn Gly Glu 



Arg Tyr Phe Arg 
320 
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Ala Lys Arg Ser Asp Ser Asp Asp Gin Ser Gly Ser Gly lie Gly Leu 
325 330 335 

Thr lie Ser Arg Ala Leu lie Glu Ala Gin Gly Gly Thr Leu Thr Ala 
340 345 350 

Glu Ser Ala Gly Leu Gly Lys Gly Ala Lys Phe Thr lie Arg Leu Pro 
355 360 365 



Leu Leu Ser Lys 
370 



<210> 43 
<211> 1380 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1357) 

<223> RXN01211 

<400> 43 

gacagctgca gcggtgtggg cggcgaaccg ctacatgcgc tgggactcgt accgctaagc 60 

ctgcagccga cgggattaag gcagctaaca ttgagacacg atg aat aaa gat ttc 115 

Met Asn Lys Asp Phe 

1 5 

tgg acc gca ggc tgg acc gcc cgc tgg ttt teg cgc ggg gtt tec ctt 163 

Trp Thr Ala Gly Trp Thr Ala Arg Trp Phe Ser Arg Gly Val Ser Leu 

10 15 20 

ttg gcc age cea gtt acc gcc cca ctg aac tet tgg egg aga ttg ect 211 
Leu Ala Ser Pro Val Thr Ala Pro Leu Asn Ser Trp Arg Arg Leu Pro 
25 30 35 

aac ttg gee aag tac acc etc tac ace agg gtg teg ttg eaa gcg ate 259 
Asn Leu Ala Lys Tyr Thr Leu Tyr Thr Arg Val Ser Leu Gin Ala lie 
40 45 50 

cec gtg gtg ttg ctg teg gcg tat ttc ctg ggc ate gta get aat gca 307 
Pro Val Val Leu Leu Ser Ala Tyr Phe Leu Gly lie Val Ala Asn Ala 
55 60 65 

ggc acc ctg aat cec tea ttt gtg tgg ctg ctg ggt tte teg gtc ate 355 
Gly Thr Leu Asn Pro Ser Phe Val Trp Leu Leu Gly Phe Ser Val lie 
70 75 80 85 

ett tta ata gtg aeg gta ttg gtt tat gaa tat eag cea teg ctg aat 403 
Leu Leu lie Val Thr Val Leu Val Tyr Glu Tyr Gin Pro Ser Leu Asn 
90 95 100 

tet cat ect agg cgc age gta eag eeg ttc ttc tte ace ggg ttg gtg 451 
Ser His Pro Arg Arg Ser Val Gin Pro Phe Phe Phe Thr Gly Leu Val 
105 110 115 

etc aac gtt tta ggc gtt gtg gtg tet gtg gtg ett eaa att eeg ggc 4 99 
Leu Asn Val Leu Gly Val Val Val Ser Val Val Leu Gin lie Pro Gly 



BGI-123CP 



-60- 



120 125 130 

tta aac atg teg gac aac acc cga gca act gcc ctt att ttc act ctt 547 
Leu Asn Met Ser Asp Asn Thr Arg Ala Thr Ala Leu lie Phe Thr Leu 
135 140 145 

acc tgc gta ttt ctg ctt teg ate gcc tac att ecg tgg atg aat tac 595 
Thr Cys Val Phe Leu Leu Ser lie Ala Tyr lie Pro Trp Met Asn Tyr 
150 155 160 165 

cga tgg gtt tgg ctg ate gca atg tct gca gtg ttg tgg tgg acc age 643 
Arg Trp Val Trp Leu lie Ala Met Ser Ala Val Leu Trp Trp Thr Ser 
170 175 180 

aca aeg act gat tat tta agt gca ttg tgg gtg gtt ate ccg cca etc 691 
Thr Thr Thr Asp Tyr Leu Ser Ala Leu Trp Val Val lie Pro Pro Leu 
185 190 195 

atg gca gga acc gtc cga ctt tec gta tgg acc gtc gat gte atg aaa 739 
Met Ala Gly Thr Val Arg Leu Ser Val Trp Thr Val Asp Val Met Lys 
200 205 210 

gag gtt gag cgt tec ege gaa ttg gaa gcc tec etc cgc gtc acc gaa 787 
Glu Val Glu Arg Ser Arg Glu Leu Glu Ala Ser Leu Arg Val Thr Glu 
215 220 225 

gaa cgc ctt cgt ttc gcc cag gaa etc cac gac act tta gga caa eac 835 
Glu Arg Leu Arg Phe Ala Gin Glu Leu His Asp Thr Leu Gly Gin His 
230 235 240 245 

ctg geg gca atg tec gtg aaa tea gaa ctg gcg ctt gcc ctg gcg aaa 883 
Leu Ala Ala Met Ser Val Lys Ser Glu Leu Ala Leu Ala Leu Ala Lys 
250 255 260 

cgc ggc gac gac cgc etc gaa aac gag ctg cgt gag etc caa aaa etc 931 
Arg Gly Asp Asp Arg Leu Glu Asn Glu Leu Arg Glu Leu Gin Lys Leu 
265 270 275 

acc cgc ace tec atg teg gaa atg ege gac gtc gtc tee ggc tac cgc 979 
Thr Arg Thr Ser Met Ser Glu Met Arg Asp Val Val Ser Gly Tyr Arg 
280 . 285 290 

acc gtc aac etc gee aeg gaa ate gag ggc get aaa agt ttg ctt gee 1027 
Thr Val Asn Leu Ala Thr Glu lie Glu Gly Ala Lys Ser Leu Leu Ala 
295 300 305 

gac gcc cac ate eac ctt tec gtc ate ggc acc aeg tec cag gtg tea 1075 
Asp Ala His lie His Leu Ser Val lie Gly Thr Thr Ser Gin Val Ser 
310 315 320 325 

ecc get eac cga gaa ctg tgc gcg tgg ctt gtc egg gaa gee ace aca 1123 
Pro Ala His Arg Glu Leu Cys Ala Trp Leu Val Arg Glu Ala Thr Thr 
330 335 340 

aac att ctg cgc cac tct gat gca aeg gat gcc ace etc aeg ttg age 1171 
Asn lie Leu Arg His Ser Asp Ala Thr Asp Ala Thr Leu Thr Leu Ser 
345 350 355 

age aca gag gtg cgc atg gac aac aat ggt gtg aac aag gac ate ggc 1219 
Ser Thr Glu Val Arg Met Asp Asn Asn Gly Val Asn Lys Asp lie Gly 
360 365 370 
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aga etc tct ggt etc age gee etg ege 
Arg Leu Ser Gly Leu Ser Ala Leu Arg 
375 380 

atg acg etc att gtg tec cge gaa gae 
Met Thr Leu He Val Ser Arg Glu Asp 
390 395 

etc att aat gea cet gca aat aca cet 
Leu He Asn Ala Pro Ala Asn Thr Pro 
410 

taaatgattt ecatttecat egc 



tea cga gcg gaa tea gcc gga 1267 
Ser Arg Ala Glu Ser Ala Gly 
385 

gae cag tte age gte cge atg 1315 
Asp Gin Phe Ser Val Arg Met 
400 405 

gea gaa aag gaa get 1357 

Ala Glu Lys Glu Ala 

415 

1380 



<210> 44 
<211> 419 
<212> PRT 

<213> Corynebaeterium glutamieum 
<400> 44 

Met Asn Lys Asp Phe Trp Thr Ala Gly Trp Thr Ala Arg Trp Phe Ser 
15 10 15 

Arg Gly Val Ser Leu Leu Ala Ser Pro Val Thr Ala Pro Leu Asn Ser 
20 25 30 

Trp Arg Arg Leu Pro Asn Leu Ala Lys Tyr Thr Leu Tyr Thr Arg Val 
35 40 45 

Ser Leu Gin Ala He Pro Val Val Leu Leu Ser Ala Tyr Phe Leu Gly 
50 55 60 

He Val Ala Asn Ala Gly Thr Leu Asn Pro Ser Phe Val Trp Leu Leu 
65 70 75 80 

Gly Phe Ser Val He Leu Leu He Val Thr Val Leu Val Tyr Glu Tyr 
85 90 95 

Gin Pro Ser Leu Asn Ser His Pro Arg Arg Ser Val Gin Pro Phe Phe 
100 105 110 

Phe Thr Gly Leu Val Leu Asn Val Leu Gly Val Val Val Ser Val Val 
115 120 125 

Leu Gin He Pro Gly Leu Asn Met Ser Asp Asn Thr Arg Ala Thr Ala 
130 135 140 

Leu He Phe Thr Leu Thr Cys Val Phe Leu Leu Ser He Ala Tyr He 
145 150 155 160 

Pro Trp Met Asn Tyr Arg Trp Val Trp Leu He Ala Met Ser Ala Val 
165 170 175 

Leu Trp Trp Thr Ser Thr Thr Thr Asp Tyr Leu Ser Ala Leu Trp Val 
180 185 190 



Val He Pro Pro Leu Met Ala Gly Thr Val Arg Leu Ser Val Trp Thr 
195 200 205 
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Val Asp Val Met Lys Glu Val Glu Arg Ser Arg Glu Leu Glu Ala Ser 
210 215 220 

Leu Arg Val Thr Glu Glu Arg Leu Arg Phe Ala Gin Glu Leu His Asp 
225 230 235 240 

Thr Leu Gly Gin His Leu Ala Ala Met Ser Val Lys Ser Glu Leu Ala 
245 250 255 

Leu Ala Leu Ala Lys Arg Gly Asp Asp Arg Leu Glu Asn Glu Leu Arg 
260 265 270 

Glu Leu Gin Lys Leu Thr Arg Thr Ser Met Ser Glu Met Arg Asp Val 
275 280 285 

Val Ser Gly Tyr Arg Thr Val Asn Leu Ala Thr Glu lie Glu Gly Ala 
290 295 300 

Lys Ser Leu Leu Ala Asp Ala His lie His Leu Ser Val lie Gly Thr 
305 310 315 320 

Thr Ser Gin Val Ser Pro Ala His Arg Glu Leu Cys Ala Trp Leu Val 
325 330 335 

Arg Glu Ala Thr Thr Asn lie Leu Arg His Ser Asp Ala Thr Asp Ala 

340 : . ' 345 350 

Thr Leu Thr Leu Ser Ser Thr Glu Val Arg Met Asp Asn Asn Gly Val 
355 360 365 

Asn Lys Asp lie Gly Arg Leu Ser Gly Leu Ser Ala Leu Arg Ser Arg 
370 375 380 

Ala Glu Ser Ala Gly Met Thr Leu lie Val Ser Arg Glu Asp Asp Gin 
385 390 395 400 

Phe Ser Val Arg Met Leu lie Asn Ala Pro Ala Asn Thr Pro Ala Glu 
405 410 415 

Lys Glu Ala 



<210> 45 
<211> 895 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (895) 

<223> FRXA01211 

<400> 45 

gacagctgca gcggtgtggg cggcgaaccg ctacatgcgc tgggactcgt accgctaagc 60 

ctgcagccga cgggattaag gcagctaaca ttgagacacg atg aat aaa gat ttc 115 

Met Asn Lys Asp Phe 

1 5 

tgg acc gca ggc tgg acc gcc cgc tgg ttt teg cgc ggg gtt tec ett 163 
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Trp Thr Ala Gly Trp Thr Ala Arg Trp Phe Ser Arg Gly Val Ser Leu 
10 15 20 

ttg gcc age cca gtt acc gcc cca ctg aac tct tgg egg aga ttg cct 211 
Leu Ala Ser Pro Val Thr Ala Pro Leu Asn Ser Trp Arg Arg Leu Pro 
25 30 35 

aac ttg gcc aag tac acc etc tae ace agg gtg teg ttg caa geg ate 259 
Asn Leu Ala Lys Tyr Thr Leu Tyr Thr Arg Val Ser Leu Gin Ala lie 
40 45 50 

ccc gtg gtg ttg ctg teg geg tat ttc ctg ggc ate gta get aat gca 307 
Pro Val Val Leu Leu Ser Ala Tyr Phe Leu Gly lie Val Ala Asn Ala 
55 60 65 

ggc acc ctg aat ccc tea ttt gtg tgg ctg ctg ggt ttc teg gtc ate 355 
Gly Thr Leu Asn Pro Ser Phe Val Trp Leu Leu Gly Phe Ser Val lie 
70 75 80 85 

ett tta ata gtg aeg gta ttg gtt tat gaa tat cag cca teg ctg aat 403 
Leu Leu lie Val Thr Val Leu Val Tyr Glu Tyr Gin Pro Ser Leu Asn 
90 95 100 

tet eat cct agg egc age gta cag ceg ttc ttc ttc ace ggg ttg gtg 451 
Ser His Pro Arg Arg Ser Val Gin Pro Phe Phe Phe Thr Gly Leu Val 
• . • 105 110 115 

etc aac gtt tta ggc gtt gtg gtg tet gtg gtg ett caa att ceg ggc 4 99 
Leu Asn Val Leu Gly Val Val Val Ser Val Val Leu Gin He Pro Gly 
120 125 130 

tta aac atg teg gae aac ace ega gca act gee ett att ttc act ett 547 
Leu Asn Met Ser Asp Asn Thr Arg Ala Thr Ala Leu He Phe Thr Leu 
135 140 145 

ace tge gta ttt ctg ett teg ate gee tac att ceg tgg atg aat tae 595 
Thr Cys Val Phe Leu Leu Ser He Ala Tyr He Pro Trp Met Asn Tyr 
150 .155 160 165 

ega tgg gtt tgg ctg ate gca atg tct gca gtg ttg tgg tgg ace age 643 
Arg Trp Val Trp Leu He Ala Met Ser Ala Val Leu Trp Trp Thr Ser 
170 175 180 

aea aeg act gat tat tta agt gca ttg tgg gtg gtt ate ceg cca etc 691 
Thr Thr Thr Asp Tyr Leu Ser Ala Leu Trp Val Val He Pro Pro Leu 
185 190 195 

atg gca gga ace gtc ega ett tec gta tgg acc gtc gat gtc atg aaa 739 
Met Ala Gly Thr Val Arg Leu Ser Val Trp Thr Val Asp Val Met Lys 
200 205 210 

gag gtt gag cgt tee egc gaa ttg gaa gcc tec etc egc gtc ace gaa 787 
Glu Val Glu Arg Ser Arg Glu Leu Glu Ala Ser Leu Arg Val Thr Glu 
215 220 225 

gaa egc ett cgt ttc gee cag gaa etc cae gae act tta gga caa cae 835 
Glu Arg Leu Arg Phe Ala Gin Glu Leu His Asp Thr Leu Gly Gin His 
230 235 240 245 



ctg geg gea atg tec gtg aaa tea gaa ctg geg ett gee ctg geg aaa 883 
Leu Ala Ala Met Ser Val Lys Ser Glu Leu Ala Leu Ala Leu Ala Lys 
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250 



255 



260 



cgc ggc gac gac 
Arg Gly Asp Asp 
265 



895 



<210> 46 
<211> 265 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 46 

Met Asn Lys Asp Phe Trp Thr Ala Gly Trp Thr Ala Arg Trp Phe Ser 
15 10 15 

Arg Gly Val Ser Leu Leu Ala Ser Pro Val Thr Ala Pro Leu Asn Ser 
20 25 30 

Trp Arg Arg Leu Pro Asn Leu Ala Lys Tyr Thr Leu Tyr Thr Arg Val 
35 40 45 

Ser Leu Gin Ala lie Pro Val Val Leu Leu Ser Ala Tyr Phe Leu Gly 
50 55 60 

lie Val Ala Asn Ala Gly Thr Leu Asn Pro Ser Phe Val Trp Leu Leu 
65 70 75 80 

Gly Phe Ser Val lie Leu Leu lie Val Thr Val Leu Val Tyr Glu Tyr 
85 90 95 

Gin Pro Ser Leu Asn Ser His Pro Arg Arg Ser Val Gin Pro Phe Phe 
100 105 110 

Phe Thr Gly Leu Val Leu Asn Val Leu Gly Val Val Val Ser Val Val 
115 120 125 

Leu Gin lie Pro Gly Leu Asn Met Ser Asp Asn Thr Arg Ala Thr Ala 
130 135 140 

Leu lie Phe Thr Leu Thr Cys Val Phe Leu Leu Ser lie Ala Tyr lie 
145 150 155 160 

Pro Trp Met Asn Tyr Arg Trp Val Trp Leu lie Ala Met Ser Ala Val 
165 170 175 

Leu Trp Trp Thr Ser Thr Thr Thr Asp Tyr Leu Ser Ala Leu Trp Val 
180 185 190 

Val lie Pro Pro Leu Met Ala Gly Thr Val Arg Leu Ser Val Trp Thr 
195 200 205 

Val Asp Val Met Lys Glu Val Glu Arg Ser Arg Glu Leu Glu Ala Ser 
210 215 220 

Leu Arg Val Thr Glu Glu Arg Leu Arg Phe Ala Gin Glu Leu His Asp 
225 230 235 240 



Thr Leu Gly Gin His Leu Ala Ala Met Ser Val Lys Ser Glu Leu Ala 
245 250 255 
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Leu Ala Leu Ala Lys Arg Gly Asp Asp 
260 265 



<210> 47 
<211> 529 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (529) 

<223> RXA01248 

<400> 47 

acggcggtcg aagggtgatg tttgaagatt tgatgaagat ttccccgccg ggcactgaac 60 

gagggtggta ttccccccgg ccgaagcgat actggggtct atg get gac cgc aca 115 

Met Ala Asp Arg Thr 
1 5 

ccg acc acc gcc acg ccc ccg ggg egg gtg ctg gtc gtc gat gat gaa 163 
Pro Thr Thr Ala Thr Pro Pro Gly Arg Val Leu Val Val Asp Asp Glu 
10 15 20 

caa ccc ctg get eag atg gtg gee tec tac etc ate egg gee ggc ..tte • 211 
Gin Pro Leu Ala Gin Met Val Ala Ser Tyr Leu lie Arg Ala Gly Phe 
25 30 35 

gac acc cgc eag gcg cac acc ggc acc cag gcc gtg gac gag gcc cgt 259 
Asp Thr Arg Gin Ala His Thr Gly Thr Gin Ala Val Asp Glu Ala Arg 
40 45 50 

cgc ttt tec ccc gat gtt gtg gtg ctg gat ctg ggg ctg ccc gaa etc 307 
Arg Phe Ser Pro Asp Val Val Val Leu Asp Leu Gly Leu Pro Glu Leu 
55 60 65 

gac ggc ctg gag gtg tgc cga egg ate cgc ace ttc teg gac tgc tac 355 
Asp Gly Leu Glu Val Cys Arg Arg lie Arg Thr Phe Ser Asp Cys Tyr 
70 75 80 85 

ate etc atg etc ace gcg cgt ggc age gag gac gac aag ate age ggt 403 
lie Leu Met Leu Thr Ala Arg Gly Ser Glu Asp Asp Lys lie Ser Gly 
90 95 100 

ttg acc ctg ggg gcg gat gac tac ate ace aaa cet ttt age ate egg 451 
Leu Thr Leu Gly Ala Asp Asp Tyr lie Thr Lys Pro Phe Ser lie Arg 
105 110 115 

gaa ctg gtg ace egg gtg cat gcg gtg ctg cgc cgc ccg cgc ace age 4 99 
Glu Leu Val Thr Arg Val His Ala Val Leu Arg Arg Pro Arg Thr Ser 
120 125 130 

ace ace cea ccg eag gtg acc acc ccc ttg 529 
Thr Thr Pro Pro Gin Val Thr Thr Pro Leu 
135 140 



<210> 48 
<211> 143 
<212> PRT 
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<213> Corynebacterium glutamicum 
<400> 48 

Met Ala Asp Arg Thr Pro Thr Thr Ala Thr Pro Pro Gly Arg Val Leu 
15 10 15 

Val Val Asp Asp Glu Gin Pro Leu Ala Gin Met Val Ala Ser Tyr Leu 
20 25 30 

lie Arg Ala Gly Phe Asp Thr Arg Gin Ala His Thr Gly Thr Gin Ala 
35 40 45 

Val Asp Glu Ala Arg Arg Phe Ser Pro Asp Val Val Val Leu Asp Leu 
50 55 60 

Gly Leu Pro Glu Leu Asp Gly Leu Glu Val Cys Arg Arg lie Arg Thr 
65 70 75 80 

Phe Ser Asp Cys Tyr lie Leu Met Leu Thr Ala Arg Gly Ser Glu Asp 
85 90 95 

Asp Lys lie Ser Gly Leu Thr Leu Gly Ala Asp Asp Tyr lie Thr Lys 
100 105 110 

Pro Phe Ser lie Arg Glu Leu Val Thr Arg Val His Ala Val Leu Arg 
115 120 125 ■ 

Arg Pro Arg Thr Ser Thr Thr Pro Pro Gin Val Thr Thr Pro Leu 
130 135 140 



<210> 49 
<211> 846 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (823) 
<223> RXA02668 

<400> 49 

cggccctcca cccgcaatct acggttgagc ggccgaggcc aaggcagccg tttctgctcc 60 



tgttgttaat caggaaacag aaaaggccat acttgaaacc atg acg aac ccc tec 

Met Thr Asn Pro Ser 
1 5 



115 



ccc gcg eta aat gaa acc ctt tec gge agg gtg ctg ate gtt gaa gat 
Pro Ala Leu Asn Glu Thr Leu Ser Gly Arg Val Leu lie Val Glu Asp 
10 15 20 



163 



gag ege cet ctt get cgc atg att teg ett tat tta age aaa gcg ggt 
Glu Arg Pro Leu Ala Arg Met lie Ser Leu Tyr Leu Ser Lys Ala Gly 
25 30 35 



211 



tte gat acc acc acg ate cae gac gge gee get get eca gat aag gtc 
Phe Asp Thr Thr Thr lie His Asp Gly Ala Ala Ala Pro Asp Lys Val 
40 45 50 



259 



get cae ctg ege ccc gac gtg gtc att ttg gat ctt ggg ctg cet ggt 



307 
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Ala His Leu Arg Pro Asp Val Val lie Leu Asp Leu Gly Leu Pro Gly 
55 60 65 

ctt gat ggt ttg gaa gtg tgc aaa cgc ate cgc gcg ttc acc gat tgc 355 
Leu Asp Gly Leu Glu Val Cys Lys Arg lie Arg Ala Phe Thr Asp Cys 
70 75 80 85 

tac ate eta atg ete aec gee agg ggt tea gag egg gat egg att aea 403 
Tyr lie Leu Met Leu Thr Ala Arg Gly Ser Glu Arg Asp Arg lie Thr 
90 95 100 

ggt ttg gaa att ggg get gat gat tae ate aec aag eeg ttt aat ate 451 
Gly Leu Glu lie Gly Ala Asp Asp Tyr lie Thr Lys Pro Phe Asn lie 
105 110 115 

ege gaa ett gtc att cgt ate eag tea gta atg cgt cge eet ega aaa 4 99 
Arg Glu Leu Val lie Arg lie Gin Ser Val Met Arg Arg Pro Arg Lys 
120 125 130 

ate gat gaa aec ate eaa aat ggt ttg aee ttg act tat gge cae att 547 
lie Asp Glu Thr lie Gin Asn Gly Leu Thr Leu Thr Tyr Gly His lie 
135 140 145 

gag ctg gae aee ttg geg cat gaa gtc act gtc aaa gge gtt ggg gtg 595 
Glu Leu Asp Thr Leu Ala His Glu Val Thr Val Lys Gly Val Gly Val 
150 155 160 . 165 

aea ctg aee cge aca gaa ttt gag ctg ett eaa gee etc atg cae aaa 643 
Thr Leu Thr Arg Thr Glu Phe Glu Leu Leu Gin Ala Leu Met His Lys 
170 175 180 

eeg gga gag gea gtg tct agg cgt gat ttg gtc age eaa gtg tgg gat 691 
Pro Gly Glu Ala Val Ser Arg Arg Asp Leu Val Ser Gin Val Trp Asp 
185 190 195 

aec aee tgg gtt gge gat gaa cge ate gtt gae gtg cae att gga aat 739 
Thr Thr Trp Val Gly Asp Glu Arg lie Val Asp Val His lie Gly Asn 
200 205 210 

ctg cgc cgc aag ctg gaa gea cet geg ccg ggt tea cae ttc ate gae 787 
Leu Arg Arg Lys Leu Glu Ala Pro Ala Pro Gly Ser His Phe lie Asp 
215 220 225 

aec ate cga ggt gtt gge tae egg atg gee ttc aaa tgacagcect 833 
Thr lie Arg Gly Val Gly Tyr Arg Met Ala Phe Lys 
230 235 240 

catceeaget cgc 846 



<210> 50 
<211> 241 
<212> PRT 

<213> Corynebacterium glutamieum 
<400> 50 

Met Thr Asn Pro Ser Pro Ala Leu Asn Glu Thr Leu Ser Gly Arg Val* 
15 10 15 

Leu lie Val Glu Asp Glu Arg Pro Leu Ala Arg Met lie Ser Leu Tyr 
20 25 30 
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Leu Ser Lys Ala Gly Phe Asp Thr Thr Thr lie His Asp Gly Ala Ala 
35 40 45 

Ala Pro Asp Lys Val Ala His Leu Arg Pro Asp Val Val lie Leu Asp 
50 55 60 

Leu Gly Leu Pro Gly Leu Asp Gly Leu Glu Val Cys Lys Arg lie Arg 
65 70 75 80 

Ala Phe Thr Asp Cys Tyr lie Leu Met Leu Thr Ala Arg Gly Ser Glu 
85 90 95 

Arg Asp Arg lie Thr Gly Leu Glu lie Gly Ala Asp Asp Tyr lie Thr 
100 105 110 

Lys Pro Phe Asn lie Arg Glu Leu Val lie Arg lie Gin Ser Val Met 
115 120 125 

Arg Arg Pro Arg Lys lie Asp Glu Thr lie Gin Asn Gly Leu Thr Leu 
130 135 140 

Thr Tyr Gly His lie Glu Leu Asp Thr Leu Ala His Glu Val Thr Val 
145 150 155 160 

Lys Gly Val Gly Val Thr Leu Thr Arg Thr Glu .Phe. Glu Leu Leu Gin 
165 170 ■ 175 

Ala Leu Met His Lys Pro Gly Glu Ala Val Ser Arg Arg Asp Leu Val 
180 185 190 

Ser Gin Val Trp Asp Thr Thr Trp Val Gly Asp Glu Arg lie Val Asp 
195 200 205 

Val His lie Gly Asn Leu Arg Arg Lys Leu Glu Ala Pro Ala Pro Gly 
210 215 220 

Ser His Phe lie Asp Thr lie Arg Gly Val Gly Tyr Arg Met Ala Phe 
225 230 235 240 

Lys 



<210> 51 
<211> 819 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (796) 

<223> RXA02632 

<400> 51 

tatgcttaag aggtgttagc ataagtgaaa tatgttccaa cgcgtggacg tcttaattgg 60 

gaggaagtct gtcacggact ggaagacgaa aagggtatcg atg aaa att tta gtt 115 

Met Lys lie Leu Val 
1 5 
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gtt gat gac gag caa get gta cgt gac tec ttg ega egt tee ctt teg 163 

Val Asp Asp Glu Gin Ala Val Arg Asp Ser Leu Arg Arg Ser Leu Ser 

10 15 20 

ttc aac gga tac aac gtt gtt cte gca gaa gae gge ate eaa gea eta 211 

Phe Asn Gly Tyr Asn Val Val Leu Ala Glu Asp Gly lie Gin Ala Leu 

25 30 35 

gag atg att gac aag gaa cag cct get ttg gtg ate cte gat gtc atg 259 

Glu Met lie Asp Lys Glu Gin Pro Ala Leu Val lie Leu Asp Val Met 

40 45 50 

atg cet ggt atg gac gga ctt gag gtc tgt cgc cac ctt cge age gaa 307 

Met Pro Gly Met Asp Gly Leu Glu Val Cys Arg His Leu Arg Ser Glu 
55 60 65 

gge gat gat egg eea att ctt att ctt act gee egc gat aat gtt tet 355 

Gly Asp Asp Arg Pro lie Leu lie Leu Thr Ala Arg Asp Asn Val Ser 

70 75 80 85 

gat cgt gtt ggt gge etc gat gca gge gca gat gae tat ttg get aaa 4 03 

Asp Arg Val Gly Gly Leu Asp Ala Gly Ala Asp Asp Tyr Leu Ala Lys 

90 95 100 

eea ttt get ctt gaa gag ctg ttg gcg egc gtc cgt tea ctg gtg cgt 451 

Pro Phe Ala Leu Glu Glu Leu Leu Ala -Arg Val Arg Ser Leu Val Arg 

105 110 115 

cgc tct gca gtg gaa tea aat cag agt tec age att gaa cag get eta 4 99 

Arg Ser Ala Val Glu Ser Asn Gin Ser Ser Ser lie Glu Gin Ala Leu 

120 125 130 

tta tet tgt gge gat ttg aeg ctt gac cca gaa agt cga gat gtc tac 547 

Leu Ser Cys Gly Asp Leu Thr Leu Asp Pro Glu Ser Arg Asp Val Tyr 
135 140 145 

cgc aac gga cgc gee ate age ctt act ega aca gag ttc gcg etc ctg 595 

Arg Asn Gly Arg Ala lie Ser Leu Thr Arg Thr Glu Phe Ala Leu Leu 

150 155 160 165 

caa ttg etc etc aaa aac eaa agg aaa gtg etc act cgc gee eag att 643 

Gin Leu Leu Leu Lys Asn Gin Arg Lys Val Leu Thr Arg Ala Gin lie 

170 175 180 

ttg gaa gag gta tgg gge tgc gat ttc cce act tea gge aat gee etc 691 

Leu Glu Glu Val Trp Gly Cys Asp Phe Pro Thr Ser Gly Asn Ala Leu 

185 190 195 

gag gtc tac att gga tac ctt cga cgc aag act gaa ttg gaa gga gaa 739 

Glu Val Tyr lie Gly Tyr Leu Arg Arg Lys Thr Glu Leu Glu Gly Glu 

200 205 210 

gac cgc ctg ate eat aca gta cga gga gtc gga tac gtc ctg ega gag 787 

Asp Arg Leu lie His Thr Val Arg Gly Val Gly Tyr Val Leu Arg Glu 
215 220 225 



ace get ceg tgacattaag gcgaatcgge gca 819 

Thr Ala Pro 

230 



BGI-123CP 



-70- 



<210> 52 
<211> 232 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 52 

Met Lys lie Leu Val Val Asp Asp Glu Gin Ala Val Arg Asp Ser Leu 
15 10 15 

Arg Arg Ser Leu Ser Phe Asn Gly Tyr Asn Val Val Leu Ala Glu Asp 
20 25 30 

Gly lie Gin Ala Leu Glu Met lie Asp Lys Glu Gin Pro Ala Leu Val 
35 40 45 

lie Leu Asp Val Met Met Pro Gly Met Asp Gly Leu Glu Val Cys Arg 
50 55 60 

His Leu Arg Ser Glu Gly Asp Asp Arg Pro lie Leu lie Leu Thr Ala 
65 70 75 80 

Arg Asp Asn Val Ser Asp Arg Val Gly Gly Leu Asp Ala Gly Ala Asp 
85 90 95 

Asp Tyr Leu Ala Lys Pro Phe Ala Leu Glu Glu Leu Leu Ala Arg Val 

100 .10,5 V. 110 

Arg Ser Leu Val Arg Arg Ser Ala Val Glu Ser Asn Gin Ser Ser Ser 
115 120 125 

lie Glu Gin Ala Leu Leu Ser Cys Gly Asp Leu Thr Leu Asp Pro Glu 
130 135 140 

Ser Arg Asp Val Tyr Arg Asn Gly Arg Ala lie Ser Leu Thr Arg Thr 
145 150 155 160 

Glu Phe Ala Leu Leu Gin Leu Leu Leu Lys Asn Gin Arg Lys Val Leu 
165 170 175 

Thr Arg Ala Gin lie Leu Glu Glu Val Trp Gly Cys Asp Phe Pro Thr 
180 185 190 

Ser Gly Asn Ala Leu Glu Val Tyr lie Gly Tyr Leu Arg Arg Lys Thr 
195 200 205 

Glu Leu Glu Gly Glu Asp Arg Leu lie His Thr Val Arg Gly Val Gly 
210 215 220 

Tyr Val Leu Arg Glu Thr Ala Pro 
225 230 



<210> 53 
<211> 1488 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1465) 
<223> RXA02631 
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<400> 53 

tcggatacgt cctgcgagag accgctccgt gacattaagg cgaatcggcg caggggaaaa 60 

tgggcctgcc cctaccgaaa gtgatgactc cgacggttca atg teg ttg cgt tgg 115 

Met Ser Leu Arg Trp 
1 5 

cgc ttg get ttg ctg age gee aet ttg gta get tte gee gtt ggt gtt 163 
Arg Leu Ala Leu Leu Ser Ala Thr Leu Val Ala Phe Ala Val Gly Val 
10 15 20 

att aet gtt get gca tat tgg tet gte tee age tat gtc ace aae tea 211 
lie Thr Val Ala Ala Tyr Trp Ser Val Ser Ser Tyr Val Thr Asn Ser 
25 30 35 

ate gat cgt gat ctg gaa aaa caa gcg gat gca atg ctt gga cga gee 259 
lie Asp Arg Asp Leu Glu Lys Gin Ala Asp Ala Met Leu Gly Arg Ala 
40 45 50 

agt gaa gcg gga tte tat gca acc gca gaa acc gaa att get ctg tta 307 
Ser Glu Ala Gly Phe Tyr Ala Thr Ala Glu Thr Glu lie Ala Leu Leu 
55 60 65 

ggt gaa tat gcc agt gac act cga ate gee tta ate cca cct ggg tgg 355 
Gly Glu Tyr Ala Ser Asp Thr, Arg^Ile Ala Leu lie Pro Pro Gly Trp 
70 75 80 85 

gaa tac gte ate ggt gaa tec ata tea ctg cct gat tea gat tte ctt 403 
Glu Tyr Val lie Gly Glu Ser lie Ser Leu Pro Asp Ser Asp Phe Leu 
90 95 100 

aag agt aaa gaa gcg ggg aaa eag ate etc gta aca agt get gag cgc 451 
Lys Ser Lys Glu Ala Gly Lys Gin lie Leu Val Thr Ser Ala Glu Arg 
105 110 115 

att etc atg aaa cga gat age teg ggc aca gtg gtg gtt ttt get aaa 4 99 
lie Leu Met Lys Arg Asp Ser Ser Gly Thr Val Val Val Phe Ala Lys 
120 125 130 

gat atg gtg gat acc gat egg eag etc acg gtg ctt ggc gtc att etc 547 
Asp Met Val Asp Thr Asp Arg Gin Leu Thr Val Leu Gly Val lie Leu 
135 140 145 

ttg ate att ggc ggc agt ggt gtt ttg gcg teg att ctg ctt ggt tte 595 
Leu He lie Gly Gly Ser Gly Val Leu Ala Ser He Leu Leu Gly Phe 
150 155 160 165 

ate att gcg aag gag ggg ctg aaa cca ctg tea aag ctg eag cgt gcc 643 
He He Ala Lys Glu Gly Leu Lys Pro Leu Ser Lys Leu Gin Arg Ala 
170 175 180 

gtc gaa gag ate gaa cga act gat gag ctt cgt gcg att cec gtg gtg 691 
Val Glu Glu He Glu Arg Thr Asp Glu Leu Arg Ala He Pro Val Val 
185 190 195 

gga aat gat gag tte get aag ttg act cgt agt tte aat gac atg etc 739 
Gly Asn Asp Glu Phe Ala Lys Leu Thr Arg Ser Phe Asn Asp Met Leu 
200 205 210 



aag gca ctg egg gag tct cgt acc egg caa tet eag ttg gtg gca gat 



787 
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Lys Ala Leu Arg Glu Ser Arg Thr Arg Gin Ser Gin Leu Val Ala Asp 
215 220 225 

gca gga cac gag ctg aaa act cca ctg acc tea atg egg aca aat att 835 

Ala Gly His Glu Leu Lys Thr Pro Leu Thr Ser Met Arg Thr Asn lie 

230 235 240 245 

gaa ttg ctg ttg atg gca ace aae agt gga gga teg gga ate ece sag 883 

Glu Leu Leu Leu Met Ala Thr Asn Ser Gly Gly Ser Gly lie Pro Lys 

250 255 260 

gaa gaa ttg gat gge ctt eag cgt gat gta ttg geg cag atg ace gaa 931 

Glu Glu Leu Asp Gly Leu Gin Arg Asp Val Leu Ala Gin Met Thr Glu 

265 270 275 

atg tct gat ttg att ggt gat ctt gtt gat ctt geg cgt gaa gaa ace 979 

Met Ser Asp Leu lie Gly Asp Leu Val Asp Leu Ala Arg Glu Glu Thr 

280 285 290 

gee gaa acg tea age att gta gat etc aae eaa gtg ttg gaa att geg 1027 

Ala Glu Thr Ser Ser lie Val Asp Leu Asn Gin Val Leu Glu lie Ala 
295 300 305 

ctt gac cga atg gaa age cgt cge atg acg gtg egg ata gat gtt tee 1075 

Leu Asp Arg Met Glu Ser Arg Arg Met Thr Val Arg lie Asp Val Ser 

310 315 . 320 325 

gag act gtg gat tgg aaa ctg ctg ggc gat gat ttt tec tta acc agg 1123 

Glu Thr Val Asp Trp Lys Leu Leu Gly Asp Asp Phe Ser Leu Thr Arg 

330 335 340 

gca tta gta aat gtt ttg gat aat gee att aaa tgg teg ect gag aat 1171 

Ala Leu Val Asn Val Leu Asp Asn Ala lie Lys Trp Ser Pro Glu Asn 

345 350 355 

gge att gtt cga gtg teg atg tea eag ate gac aaa gca acg gtc cge 1219 

Gly lie Val Arg Val Ser Met Ser Gin lie Asp Lys Ala Thr Val Arg 

360 365 370 

att gtt att gat gat tea ggg cet gga att get gaa aaa gaa cga gga 1267 

lie Val lie Asp Asp Ser Gly Pro Gly lie Ala Glu Lys Glu Arg Gly 
375 380 385 

tta gtt ttg gaa egg tte tat cge gee gtc age tec cgt tec atg ecg 1315 

Leu Val Leu Glu Arg Phe Tyr Arg Ala Val Ser Ser Arg Ser Met Pro 

390 395 400 405 

gga teg gga tta ggt ctt gee ate gtg aat eag gtt gtg aat egg cat 1363 

Gly Ser Gly Leu Gly Leu Ala lie Val Asn Gin Val Val Asn Arg His 

410 415 420 

ggt gge caa etc gtt gtg ggt gaa tea gat gat ggc gga acg aga ate 1411 

Gly Gly Gin Leu Val Val Gly Glu Ser Asp Asp Gly Gly Thr Arg lie 

425 430 435 

act att gat ttg cca ggg gaa cec att cge age ggg tte gaa aat gtc 1459 

Thr lie Asp Leu Pro Gly Glu Pro lie Arg Ser Gly Phe Glu Asn Val 

440 445 450 

gat gat taaaecacta aagagctcac agg 1488 
Asp Asp 
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m 



455 



<210> 54 
<211> 455 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 54 

Met Ser Leu Arg Trp Arg Leu Ala Leu Leu Ser Ala Thr Leu Val Ala 
15 10 15 

Phe Ala Val Gly Val lie Thr Val Ala Ala Tyr Trp Ser Val Ser Ser 
20 25 30 

Tyr Val Thr Asn Ser lie Asp Arg Asp Leu Glu Lys Gin Ala Asp Ala 
35 40 45 

Met Leu Gly Arg Ala Ser Glu Ala Gly Phe Tyr Ala Thr Ala Glu Thr 
50 55 60 

Glu lie Ala Leu Leu Gly Glu Tyr Ala Ser Asp Thr Arg lie Ala Leu 
65 70 75 80 

lie Pro Pro Gly Trp Glu Tyr Val lie Gly Glu Ser lie Ser Leu Pro 
85^ 90 95 

Asp Ser Asp Phe Leu Lys Ser Lys Glu Ala Gly Lys Gin lie Leu Val 
100 105 110 

Thr Ser Ala Glu Arg lie Leu Met Lys Arg Asp Ser Ser Gly Thr Val 
115 120 125 

Val Val Phe Ala Lys Asp Met Val Asp Thr Asp Arg Gin Leu Thr Val 
130 135 140 

Leu Gly Val lie Leu Leu lie lie Gly Gly Ser Gly Val Leu Ala Ser 
145 150 155 160 

lie Leu Leu Gly Phe lie lie Ala Lys Glu Gly Leu Lys Pro Leu Ser 
165 170 175 

Lys Leu Gin Arg Ala Val Glu Glu lie Glu Arg Thr Asp Glu Leu Arg 
180 185 190 

Ala lie Pro Val Val Gly Asn Asp Glu Phe Ala Lys Leu Thr Arg Ser 
195 200 205 

Phe Asn Asp Met Leu Lys Ala Leu Arg Glu Ser Arg Thr Arg Gin Ser 
210 215 220 

Gin Leu Val Ala Asp Ala Gly His Glu Leu Lys Thr Pro Leu Thr Ser 
225 230 235 240 

Met Arg Thr Asn He Glu Leu Leu Leu Met Ala Thr Asn Ser Gly Gly 
245 250 255 

Ser Gly He Pro Lys Glu Glu Leu Asp Gly Leu Gin Arg Asp Val Leu 
260 265 270 

Ala Gin Met Thr Glu Met Ser Asp Leu He Gly Asp Leu Val Asp Leu 
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275 280 285 

Ala Arg Glu Glu Thr Ala Glu Thr Ser Ser lie Val Asp Leu Asn Gin 
290 295 300 

Val Leu Glu lie Ala Leu Asp Arg Met Glu Ser Arg Arg Met Thr Val 
305 310 315 320 

Arg lie Asp Val Ser Glu Thr Val Asp Trp Lys Leu Leu Gly Asp Asp 
325 330 335 

Phe Ser Leu Thr Arg Ala Leu Val Asn Val Leu Asp Asn Ala lie Lys 
340 345 350 

Trp Ser Pro Glu Asn Gly lie Val Arg Val Ser Met Ser Gin lie Asp 
355 360 365 

Lys Ala Thr Val Arg lie Val lie Asp Asp Ser Gly Pro Gly lie Ala 
370 375 380 

Glu Lys Glu Arg Gly Leu Val Leu Glu Arg Phe Tyr Arg Ala Val Ser 
385 390 395 400 

Ser Arg Ser Met Pro Gly Ser Gly Leu Gly Leu Ala lie Val Asn Gin 
405- 410 415 

Val Val Asn Arg His Gly Gly Gin Leu Val Val Gly Glu Ser Asp Asp 
420 425 430 

Gly Gly Thr Arg lie Thr lie Asp Leu Pro Gly Glu Pro lie Arg Ser 
435 440 445 

Gly Phe Glu Asn Val Asp Asp 
450 455 



<210> 55 
<211> 789 
<212> DNA 

<213> Corynebacterium glutamicuin 

<220> 

<221> CDS 

<222> (101) . . (766) 

<223> RXA00609 

<400> 55 

aaggcccacg gtggccgagc tttcgtcaat tccacaccag gtctaggatc cattttcggc 60 

ctggaaatcc ccgcaccaga acaatcaaag gaatacaccc atg age aag ate etg 115 

Met Ser Lys lie Leu 
1 5 

etc get gaa gat gac gee ggc ate gca gat ttc ate gtt egt ggc etc 163 
Leu Ala Glu Asp Asp Ala Gly lie Ala Asp Phe lie Val Arg Gly Leu 
10 15 20 

ate cge gaa gge ttc gaa tge gag gte aee gaa tee ggc gee gaa get 211 
lie Arg Glu Gly Phe Glu Cys Glu Val Thr Glu Ser Gly Ala Glu Ala 
25 30 35 
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ttc gcc cgc gca cat tec ggc gat ttc gat etc atg gtt tta gac etc 259 
Phe Ala Arg Ala His Ser Gly Asp Phe Asp Leu Met Val Leu Asp Leu 
40 45 50 



gge etc ecc cac atg gac ggc acg gat gtc eta gag eaa tta aga aat 
Gly Leu Pro His Met Asp Gly Thr Asp Val Leu Glu Gin Leu Arg Asn 
55 60 65 



307 



ctg cag gtc acg eta eet ate att gtg etc acg gca cgc aec aac ate 355 
Leu Gin Val Thr Leu Pro lie lie Val Leu Thr Ala Arg Thr Asn lie 
70 75 80 85 

gag gac cgc etc cgc ace etc gag ggc gge gee gac gat tac atg cec 403 
Glu Asp Arg Leu Arg Thr Leu Glu Gly Gly Ala Asp Asp Tyr Met Pro 
90 95 100 

aaa cca ttc caa ttc gca gaa tta ctg gcc cgc ate aaa etc cgc etc 451 
Lys Pro Phe Gin Phe Ala Glu Leu Leu Ala Arg lie Lys Leu Arg Leu 
105 110 115 

gcc aaa cac act cct cag gaa acg ceg acc gat gcg cgc gtg eta ega 4 99 
Ala Lys His Thr Pro Gin Glu Thr Pro Thr Asp Ala Arg Val Leu Arg 
120 125 130 

aac ggc gat ttg gag etc gat ctt cgt aec cag egt gtg etc ate gac 547 
Asn Gly .Asp Leu Glu Leu Asp Leu Arg Thr Gin Arg Val Leu lie Asp ^.s • 
135 140 145 

ggc tee tgg cac gac ctt tec cgc ege gaa gtc gat ctg etc gaa acc 595 
Gly Ser Trp His Asp Leu Ser Arg Arg Glu Val Asp Leu Leu Glu Thr 
150 155 160 165 

etc atg ega cac cca ggg caa ate etc tee ega gtc caa etc etc ega 643 
Leu Met Arg His Pro Gly Gin lie Leu Ser Arg Val Gin Leu Leu Arg 
170 175 180 

ctg gtg tgg gac atg gat tgg gac ecc ggc tea aac gtg gtg gac gta 691 
Leu Val Trp Asp Met Asp Trp Asp Pro Gly Ser Asn Val Val Asp Val 
185 190 195 

tat ate ege gcg ttg agg aag aaa ate ggt gcc cat egg gtc gaa acc 739 
Tyr lie Arg Ala Leu Arg Lys Lys lie Gly Ala His Arg Val Glu Thr 
200 205 210 

ate ega gga tet ggc tac egg ctg ege taaetgcaga acgagaccaa aaa 78 9 

lie Arg Gly Ser Gly Tyr Arg Leu Arg 
215 220 



<210> 56 
<211> 222 
<212> PRT 

<213> Corynebaeterium glutamieum 
<400> 56 

Met Ser Lys lie Leu Leu Ala Glu Asp Asp Ala Gly lie Ala Asp Phe 
15 10 15 

lie Val Arg Gly Leu lie Arg Glu Gly Phe Glu Cys Glu Val Thr Glu 
20 25 30 
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Ser Gly Ala Glu Ala Phe Ala Arg Ala His Ser Gly Asp Phe Asp Leu 
35 40 45 

Met Val Leu Asp Leu Gly Leu Pro His Met Asp Gly Thr Asp Val Leu 
50 55 60 

Glu Gin Leu Arg Asn Leu Gin Val Thr Leu Pro lie lie Val Leu Thr 
65 70 75 80 

Ala Arg Thr Asn lie Glu Asp Arg Leu Arg Thr Leu Glu Gly Gly Ala 
85 90 95 

Asp Asp Tyr Met Pro Lys Pro Phe Gin Phe Ala Glu Leu Leu Ala Arg 
100 105 110 

lie Lys Leu Arg Leu Ala Lys His Thr Pro Gin Glu Thr Pro Thr Asp 
115 120 125 

Ala Arg Val Leu Arg Asn Gly Asp Leu Glu Leu Asp Leu Arg Thr Gin 
130 135 140 

Arg Val Leu lie Asp Gly Ser Trp His Asp Leu Ser Arg Arg Glu Val 
145 150 155 160 

Asp Leu .Leu Glu Thr Leu Met Arg His Pro Gly Gin lie Leu Ser Arg u • 
165 170 175 

Val Gin Leu Leu Arg Leu Val Trp Asp Met Asp Trp Asp Pro Gly Ser 
180 185 190 

Asn Val Val Asp Val Tyr lie Arg Ala Leu Arg Lys Lys lie Gly Ala 
195 200 205 

His Arg Val Glu Thr lie Arg Gly Ser Gly Tyr Arg Leu Arg 
210 215 220 



<210> 57 
<211> 1188 
<212> DNA 

<213> Corynebacterium giutamicum 

<220> 
<221> CDS 

<222> (101) . . (1165) 
<223> RXA00284 

<400> 57 

aggacaacca aattggcgcc tctatcgggt gctcaccaca cctgaacagt cgtagactct 60 

ttgtaactac cgttgttgtt tttccatatc caggagagtc atg gcc cgc aag ctg 115 

Met Ala Arg Lys Leu 
1 5 

aag gac aaa ctt ccc cga agt ttt gac aaa ate gtc gaa teg ggc gat 163 
Lys Asp Lys Leu Pro Arg Ser Phe Asp Lys lie Val Glu Ser Gly Asp 
10 15 20 



ttt gac get tte aaa gag gte ttc acc gag cge gcc etc gac gee aaa 211 
Phe Asp Ala Phe Lys Glu Val Phe Thr Glu Arg Ala Leu Asp Ala Lys 
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25 30 35 

aac cgt cat ggc aac act gcc etc cac atg cgt gga gta cct gaa gaa 259 
Asn Arg His Gly Asn Thr Ala Leu His Met Arg Gly Val Pro Glu Glu 
40 45 50 



ttc aag att tgg atg ctt gac cag ggc etc gat gtg gat ate cgc aac 
Phe Lys lie Trp Met Leu Asp Gin Gly Leu Asp Val Asp lie Arg Asn 



55 60 65 



307 



gaa gac ggc gac acc ccg ctg cac gtg cac tec cat gac tgg aac tta 355 
Glu Asp Gly Asp Thr Pro Leu His Val His Ser His Asp Trp Asn Leu 
70 75 80 85 

age ecc gat ttt ctg etc aaa cgc ggc gcc gat gtc tgc gea gtc aac 403 
Ser Pro Asp Phe Leu Leu Lys Arg Gly Ala Asp Val Cys Ala Val Asn 
90 95 100 

aat gaa ggc gaa teg gtt gee tac tee get gee ttc ttc cea gaa aac 451 
Asn Glu Gly Glu Ser Val Ala Tyr Ser Ala Ala Phe Phe Pro Glu Asn 
105 110 115 

etc aaa aag ctt ate gac gee ggc gee gac cec tac teg cgc gee aac 4 99 
Leu Lys Lys Leu He Asp Ala Gly Ala Asp Pro Tyr Ser Arg Ala Asn 
120 125 130 

gac ggc acc aeg ccg ctg atg cgt gtc att ega age gee gac acc gga 547 
Asp Gly Thr Thr Pro Leu Met Arg Val He Arg Ser Ala Asp Thr Gly 
135 140 145 

caa ate ate gaa eta gea gaa ata acc aag eta ctt tec ggc aca gaa 595 
Gin He He Glu Leu Ala Glu He Thr Lys Leu Leu Ser Gly Thr Glu 
150 155 160 165 

ttc ace gac gea gaa tte ega gaa acc eaa gaa cgc ate ate gea atg 643 
Phe Thr Asp Ala Glu Phe Arg Glu Thr Gin Glu Arg He He Ala Met 
170 175 180 

ggt gaa aga ttc gaa gat gtc egg gaa gtc tac aac gaa gaa tec gtc 691 
Gly Glu Arg Phe Glu Asp Val Arg Glu Val Tyr Asn Glu Glu Ser Val 
185 190 195 

gac caa gea tet geg gac atg ate tgg etc tac gat cgt ttc gac ate 739 
Asp Gin Ala Ser Ala Asp Met He Trp Leu Tyr Asp Arg Phe Asp He 
200 205 210 

cec gaa gaa etc cgc gcc aac aca cea att ttg cac gac gga gta age 787 
Pro Glu Glu Leu Arg Ala Asn Thr Pro He Leu His Asp Gly Val Ser 
215 220 225 

cea ata gaa ctg cct ggg gat ace tgg eaa gaa caa ttc ate gaa ggc 835 
Pro He Glu Leu Pro Gly Asp Thr Trp Gin Glu Gin Phe He Glu Gly 
230 235 240 245 

tac gat etc etc gtt cce gea atg ggc aaa geg aaa tec ctg eaa ggc 883 
Tyr Asp Leu Leu Val Pro Ala Met Gly Lys Ala Lys Ser Leu Gin Gly 
250 255 260 

gaa gcc ate ega att gee gga ega gta tec aac gaa ttt cac ggc aac 931 
Glu Ala He Arg He Ala Gly Arg Val Ser Asn Glu Phe His Gly Asn 
265 270 275 
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ggt ggc gtc aac tgg gac aaa gac ttc aaa cgc atg gcc aaa tct etc 979 
Gly Gly Val Asn Trp Asp Lys Asp Phe Lys Arg Met Ala Lys Ser Leu 
280 285 290 

aac cac att tgt gag cag ggc gtt cct ttg ggt gag oca gaa tta gaa 1027 
Asn His lie Cys Glu Gin Gly Val Pro Leu Gly Glu Pro Glu Leu Glu 
295 300 305 

gaa ctg get geg gee gtt aaa tea gtg cgc aaa gga gaa ccc acc gag 1075 
Glu Leu Ala Ala Ala Val Lys Ser Val Arg Lys Gly Glu Pro Thr Glu 
310 315 320 325 

gag gag ate gac acc ett eca egg ttg gcc ace aaa tgg gtc gca eaa 1123 
Glu Glu lie Asp Thr Leu Pro Arg Leu Ala Thr Lys Trp Val Ala Gin 
330 335 340 

aac cca eaa eeg ctg eca etg gga gag gtt gac tac aag cgc 1165 
Asn Pro Gin Pro Leu Pro Leu Gly Glu Val Asp Tyr Lys Arg 
345 350 355 

tgaacgttga gtttgagttt ggt 1188 

<210> 58 
<211> 355 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 58 

Met Ala Arg Lys Leu Lys Asp Lys Leu Pro Arg Ser Phe Asp Lys lie 
15 10 15 

Val Glu Ser Gly Asp Phe Asp Ala Phe Lys Glu Val Phe Thr Glu Arg 
20 25 30 

Ala Leu Asp Ala Lys Asn Arg His Gly Asn Thr Ala Leu His Met Arg 
35 40 45 

Gly Val Pro Glu Glu Phe Lys lie Trp Met Leu Asp Gin Gly Leu Asp 
50 55 60 

Val Asp lie Arg Asn Glu Asp Gly Asp Thr Pro Leu His Val His Ser 
65 70 75 80 

His Asp Trp Asn Leu Ser Pro Asp Phe Leu Leu Lys Arg Gly Ala Asp 
85 90 95 

Val Cys Ala Val Asn Asn Glu Gly Glu Ser Val Ala Tyr Ser Ala Ala 
100 105 110 

Phe Phe Pro Glu Asn Leu Lys Lys Leu lie Asp Ala Gly Ala Asp Pro 
115 120 125 

Tyr Ser Arg Ala Asn Asp Gly Thr Thr Pro Leu Met Arg Val lie Arg 
130 135 140 

Ser Ala Asp Thr Gly Gin lie lie Glu Leu Ala Glu lie Thr Lys Leu 
145 150 155 160 



Leu Ser Gly Thr Glu Phe Thr Asp Ala Glu Phe Arg Glu Thr Gin Glu 



BGI-123CP 



-79- 



165 170 175 

Arg lie lie Ala Met Gly Glu Arg Phe Glu Asp Val Arg Glu Val Tyr 
180 185 190 

Asn Glu Glu Ser Val Asp Gin Ala Ser Ala Asp Met lie Trp Leu Tyr 
195 200 205 

Asp Arg Phe Asp lie Pro Glu Glu Leu Arg Ala Asn Thr Pro lie Leu 
210 215 220 

His Asp Gly Val Ser Pro lie Glu Leu Pro Gly Asp Thr Trp Gin Glu 
225 230 235 240 

Gin Phe lie Glu Gly Tyr Asp Leu Leu Val Pro Ala Met Gly Lys Ala 
245 250 255 

Lys Ser Leu Gin Gly Glu Ala lie Arg lie Ala Gly Arg Val Ser Asn 
260 265 270 

Glu Phe His Gly Asn Gly Gly Val Asn Trp Asp Lys Asp Phe Lys Arg 
275 280 285 

Met Ala Lys Ser Leu Asn His lie Cys Glu Gin Gly Val Pro Leu Gly 
290 295 300 

Glu Pro Glu Leu Glu Glu Leu Ala Ala Ala Val Lys Ser Val Arg Lys 
305 310 315 320 

Gly Glu Pro Thr Glu Glu Glu lie Asp Thr Leu Pro Arg Leu Ala Thr 
325 330 335 

Lys Trp Val Ala Gin Asn Pro Gin Pro Leu Pro Leu Gly Glu Val Asp 
340 345 350 

Tyr Lys Arg 
355 



<210> 59 
<211> 1530 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1507) 
<223> RXA01827 

<400> 59 

ggtgaaagac ggcggtggat ttggcaccag tgcaactggt ggtcaggtcg cagccccaat 60 

tggccgagct gtgcttcagg cagccggagg attttaaaat atg agt caa gaa gac 115 

Met Ser Gin Glu Asp 
1 5 

ate act gga aaa gat cga etc caa gaa etc ate ggc get gat tat cgt 163 
lie Thr Gly Lys Asp Arg Leu Gin Glu Leu lie Gly Ala Asp Tyr Arg 
10 15 20 



ctg cag tgg ate ate gga eac ggt ggc atg tec ace gta tgg etc gea 



211 
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Leu Gin Trp lie lie Gly His Gly Gly Met Ser Thr Val Trp Leu Ala 
25 30 35 

gat gat gtg gtc aat gat cgc gaa gta gcc ate aag gta ctg cgc ccg 259 
Asp Asp Val Val Asn Asp Arg Glu Val Ala lie Lys Val Leu Arg Pro 
40 45 50 

gaa ttt tec gac aac cag gag ttc ttg aac cgt ttc cgc aat gaa gcg 307 
Glu Phe Ser Asp Asn Gin Glu Phe Leu Asn Arg Phe Arg Asn Glu Ala 
55 60 65 

caa gcg get gag aat ate gat tet gaa cac gtg gtg gcc acc tat gac 355 
Gin Ala Ala Glu Asn lie Asp Ser Glu His Val Val Ala Thr Tyr Asp 
70 75 80 85 

tac cgt gag gtt cea gac ect get ggg cat act ttc tgc ttc ate gtc 403 
Tyr Arg Glu Val Pro Asp Pro Ala Gly His Thr Phe Cys Phe lie Val 
90 95 100 

atg gaa ttt gtc cgc ggt gaa teg ctt gcg gat ctt eta gag cgc gaa 451 
Met Glu Phe Val Arg Gly Glu Ser Leu Ala Asp Leu Leu Glu Arg Glu 
105 110 115 

ggc aga ctg ccg gaa gac ctg get ctt gat gtg atg gaa cag gcg gca 499 
Gly Arg Leu Pro Glu Asp Leu Ala Leu Asp Val Met Glu Gin Ala Ala 
120 125 130 

cat ggt ttg teg gtg att cac egg atg gac atg gtg cac cgc gat ate 547 
His Gly Leu Ser Val lie His Arg Met Asp Met Val His Arg Asp lie 
135 140 145 

aag ccg ggc aac atg ctg ate aca gee aat ggc att gtg aag ate aeg 595 
Lys Pro Gly Asn Met Leu lie Thr Ala Asn Gly lie Val Lys lie Thr 
150 155 160 165 

gac ttt ggt ate get aag get gcc get get gtg cet ttg acc cgc ace 643 
Asp Phe Gly lie Ala Lys Ala Ala Ala Ala Val Pro Leu Thr Arg Thr 
170 175 180 

ggc atg gtg gtg ggt act get caa tat gtt tea ect gag caa gee cag 691 
Gly Met Val Val Gly Thr Ala Gin Tyr Val Ser Pro Glu Gin Ala Gin 
185 190 195 

ggc aag gaa gtc acc gcg get tet gat att tat tet etc ggt gtg gtc 739 
Gly Lys Glu Val Thr Ala Ala Ser Asp lie Tyr Ser Leu Gly Val Val 
200 205 210 

ggc tat gag atg atg get ggc cgc cgc ccg ttc act gga gat tet teg 787 
Gly Tyr Glu Met Met Ala Gly Arg Arg Pro Phe Thr Gly Asp Ser Ser 
215 220 225 

gtg tet gtg gcg ate gcg cac ate aac caa get ccg ccg cag atg cec 835 
Val Ser Val Ala lie Ala His lie Asn Gin Ala Pro Pro Gin Met Pro 
230 235 240 245 

acc age att teg gca cag act cgc gag ttg att ggc att gcg ttg cgc 883 
Thr Ser lie Ser Ala Gin Thr Arg Glu Leu lie Gly lie Ala Leu Arg 
250 255 260 

aag gat ccg ggt cgc cgt ttc ect gat gga aat gaa atg gcg eta get 931 
Lys Asp Pro Gly Arg Arg Phe Pro Asp Gly Asn Glu Met Ala Leu Ala 



Ik. 
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265 270 275 

gtt tct get gtg cgc ctt ggc aag cgc ccg cct caa ccg cgc acg age 979 
Val Ser Ala Val Arg Leu Gly Lys Arg Pro Pro Gin Pro Arg Thr Ser 
280 285 290 

gcg atg atg gcg cag gcg gag gcg ceg teg cea age gaa tea aeg gcg 1027 
Ala Met Met Ala Gin Ala Glu Ala Pro Ser Pro Ser Glu Ser Thr Ala 
295 300 305 

atg ctg ggc agg gtg gee egg cct gea aea ate ace caa gaa gcg gee 1075 
Met Leu Gly Arg Val Ala Arg Pro Ala Thr lie Thr Gin Glu Ala Ala 
310 315 320 325 

eeg aaa cgc ggt tec gge att ggc att ggt ctg tte ate gea get ttg 1123 
Pro Lys Arg Gly Ser Gly lie Gly lie Gly Leu Phe lie Ala Ala Leu 
330 335 340 

ctt gee gtg att att ggc gcg gtg ate tat gcg ggc acc aee gga att 1171 
Leu Ala Val lie lie Gly Ala Val lie Tyr Ala Gly Thr Thr Gly lie 
345 350 355 

ttg tte aae gae act ccg gaa gaa aee aee aea cct gaa acc att acg 1219 
Leu Phe Asn Asp Thr Pro Glu Glu Thr Thr Thr Pro Glu Thr lie Thr 
360 365 370 

gaa aea tac acc cea aee gtg gag gaa acc acc tct cag tgg gta ccg 1267 
Glu Thr Tyr Thr Pro Thr Val Glu Glu Thr Thr Ser Gin Trp Val Pro 
375 380 385 

cea aeg cct eca aea egg tea aea tte acc gaa cct gaa aca act tea 1315 
Pro Thr Pro Pro Thr Arg Ser Thr Phe Thr Glu Pro Glu Thr Thr Ser 
390 395 400 405 

cae cgt ccg acg aca agt gaa gag age aca tec gag gaa cea aee acg 1363 
His Arg Pro Thr Thr Ser Glu Glu Ser Thr Ser Glu Glu Pro Thr Thr 
410 415 420 

gaa get cea aea agt age cga act gtg cct caa ate cct acc tct aca 1411 
Glu Ala Pro Thr Ser Ser Arg Thr Val Pro Gin lie Pro Thr Ser Thr 
425 430 435 

cct agg aeg agt get age gtt eca gtt gag act aat gea eeg get gat 1459 
Pro Arg Thr Ser Ala Ser Val Pro Val Glu Thr Asn Ala Pro Ala Asp 
440 445 450 

gat tta ate gae gcc gta aat gge eta ttg gat gta gga gga gcg cag 1507 
Asp Leu lie Asp Ala Val Asn Gly Leu Leu Asp Val Gly Gly Ala Gin 
455 460 465 

tgaccttegt gatcgctgat cgc 1530 



<210> 60 
<211> 469 
<212> PRT 

<213> Corynebacterium glutamieum 
<400> 60 

Met Ser Gin Glu Asp lie Thr Gly Lys Asp Arg Leu Gin Glu Leu lie 
1 5 10 '15 
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Gly Ala Asp Tyr 
20 

Thr Val Trp Leu 
35 

Lys Val Leu Arg 
50 

Phe Arg Asn Glu 
65 

Val Ala Thr Tyr 



Phe Cys Phe lie 
100 

Leu Leu Glu Arg 
115 

Met Glu Gin Ala 
130 

Val His Arg Asp 
145 

He Val Lys He 



Pro Leu Thr Arg 
180 

Pro Glu Gin Ala 
195 

Ser Leu Gly Val 
210 

Thr Gly Asp Ser 
225 

Pro Pro Gin Met 



Gly He Ala Leu 
260 

Glu Met Ala Leu 
275 

Gin Pro Arg Thr 
290 

Ser Glu Ser Thr 
305 

Thr Gin Glu Ala 



Arg Leu Gin Trp 



Ala Asp Asp Val 
40 

Pro Glu Phe Ser 
55 

Ala Gin Ala Ala 
70 

Asp Tyr Arg Glu 
85 

Val Met Glu Phe 



Glu Gly Arg Leu 
120 

Ala His Gly Leu 
135 

He Lys Pro Gly 
150 

Thr Asp Phe Gly 
165 

Thr Gly Met Val 



Gin Gly Lys Glu 
200 

Val Gly Tyr Glu 
215 

Ser Val Ser Val 
230 

Pro Thr Ser He 
245 

Arg Lys Asp Pro 



Ala Val Ser Ala 
280 

Ser Ala Met Met 
295 

Ala Met Leu Gly 
310 

Ala Pro Lys Arg 
325 



He He Gly His 
25 

Val Asn Asp Arg 



Asp Asn Gin Glu 
60 

Glu Asn He Asp 
75 

Val Pro Asp Pro 
90 

Val Arg Gly Glu 
105 

Pro Glu Asp Leu 



Ser Val He His 
140 

Asn Met Leu He 
155 

He Ala Lys Ala 
170 

Val Gly Thr Ala 
185 

Val Thr Ala Ala 



Met Met Ala Gly 
220 

Ala He Ala His 
235 

Ser Ala Gin Thr 
250 

Gly Arg Arg Phe 
265 

Val Arg Leu Gly 



Ala Gin Ala Glu 
300 

Arg Val Ala Arg 
315 

Gly Ser Gly He 
330 



Gly Gly Met Ser 
30 

Glu Val Ala He 
45 

Phe Leu Asn Arg 



Ser Glu His Val 
80 

Ala Gly His Thr 
95 

Ser Leu Ala Asp 
110 

Ala Leu Asp Val 
125 

Arg Met Asp Met 



Thr Ala Asn Gly 
160 

Ala Ala Ala Val 
175 

Gin Tyr Val Ser 
190 

Ser Asp He Tyr 
205 

Arg Arg Pro Phe 



He Asn Gin Ala 
240 

Arg Glu Leu He 
255 

Pro Asp Gly Asn 
270 

Lys Arg Pro Pro 
285 

Ala Pro Ser Pro 



Pro Ala Thr He 

320 

Gly He Gly Leu 
335 
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Phe lie Ala Ala Leu Leu Ala Val lie lie Gly Ala Val lie Tyr Ala 
340 345 350 

Gly Thr Thr Gly lie Leu Phe Asn Asp Thr Pro Glu Glu Thr Thr Thr 
355 360 365 

Pro Glu Thr lie Thr Glu Thr Tyr Thr Pro Thr Val Glu Glu Thr Thr 
370 375 380 

Ser Gin Trp Val Pro Pro Thr Pro Pro Thr Arg Ser Thr Phe Thr Glu 
385 390 395 400 

Pro Glu Thr Thr Ser His Arg Pro Thr Thr Ser Glu Glu Ser Thr Ser 
405 410 415 

Glu Glu Pro Thr Thr Glu Ala Pro Thr Ser Ser Arg Thr Val Pro Gin 
420 425 430 

lie Pro Thr Ser Thr Pro Arg Thr Ser Ala Ser Val Pro Val Glu Thr 
435 440 445 

Asn Ala Pro Ala Asp Asp Leu lie Asp Ala Val Asn Gly Leu Leu Asp 
450 455 460 

Val Gly Gly Ala Gin 

4 65 : : . 



<210> 61 
<211> 1254 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1231) 
<223> RXA00813 

<400> 61 

tccagcggct ggctaagtcc gtggagatgc atgggctgac cggttctttg ccgagggttt 60 

taagctcagc atgcgacgcg gtcctcgggg aggtggcggc atg act gac att gat 115 

Met Thr Asp lie Asp 
1 5 

ctg gtg gtg gaa aac gtc caa agg att ate gcc acc aaa gag aca ccg 163 
Leu Val Val Glu Asn Val Gin Arg lie lie Ala Thr Lys Glu Thr Pro 
10 15 20 

ccg acc tct gcg gaa ata gcg age ctg att egg gaa caa gca gge gtg 211 
Pro Thr Ser Ala Glu lie Ala Ser Leu lie Arg Glu Gin Ala Gly Val 
25 30 35 

ate agt aac gag gae ate gtg atg gtg ttg cgt ega ctg cgc agt gat 259 
lie Ser Asn, Glu Asp lie Val Met Val Leu Arg Arg Leu Arg Ser Asp 
40 45 50 



tet gtg gge gtg gga ccg ttg gaa tct ctg ctt gcg ctt ect ggc gtg 
Ser Val Gly Val Gly Pro Leu Glu Ser Leu Leu Ala Leu Pro Gly Val 
55 60 65 



307 
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acg gat gtg ttg gtt aat gcc cat gac age gtg tgg att gat cgc ggt 355 
Thr Asp Val Leu Val Asn Ala His Asp Ser Val Trp lie Asp Arg Gly 
70 75 80 85 

cag ggc gtg gag aaa gtc gac atg gat ctg ggc tea gag gag gcg gtg 403 
Gin Gly Val Glu Lys Val Asp Met Asp Leu Gly Ser Glu Glu Ala Val 
90 95 100 

cgt cgc ctt gcc acc egg ttg gcg ttg acc tgt ggc aga cgc tta gat 4 51 
Arg Arg Leu Ala Thr Arg Leu Ala Leu Thr Cys Gly Arg Arg Leu Asp 
105 110 115 

gat gcg cag cct ttc get gat ggc cga ate ace agg gac gac ggc age 4 99 
Asp Ala Gin Pro Phe Ala Asp Gly Arg lie Thr Arg Asp Asp Gly Ser 
120 125 130 

gtg ttg cgc att cac gcg gtg ttg gca ccc ttg geg gaa tec ggc aeg 547 
Val Leu Arg lie His Ala Val Leu Ala Pro Leu Ala Glu Ser Gly Thr 
135 140 145 

tge ate agt gtg cga gta ctg cgt caa gca egg ctg age ctt gat gat 595 
Cys lie Ser Val Arg Val Leu Arg Gin Ala Arg Leu Ser Leu Asp Asp 
150 155 160 165 

ctt ate caa age ggc aeg gtg cct gag gac ate gcg cct gcg etc egg 643 
Leu lie Gin Ser Gly Thr Val Pro Glu Asp lie Ala Pro Ala Leu Arg 
170 175 180 

aac ate ate aat caa egg cgc teg ttc ctt gtt gtc ggt ggc acc ggc 691 
Asn lie lie Asn Gin Arg Arg Ser Phe Leu Val Val Gly Gly Thr Gly 
185 190 195 

aca ggg aaa ace aca ttg ctg tec gcg atg etc acc gaa gtt ccc get 739 
Thr Gly Lys Thr Thr Leu Leu Ser Ala Met Leu Thr Glu Val Pro Ala 
200 205 210 

gat caa cga ate ate tge ate gag gac acc gca gag ctt cat ccc ggc 787 
Asp Gin Arg lie lie Cys lie Glu Asp Thr Ala Glu Leu His Pro Gly 
215 220 225 

cat cea age ace ate aac ttg gtg tct cgc caa gca aac gtc gag ggc 835 
His Pro Ser Thr lie Asn Leu Val Ser Arg Gin Ala Asn Val Glu Gly 
230 235 240 245 

gee ggc gcc gtg age atg geg gat ttg ttg aaa caa teg ctg cgc atg 883 
Ala Gly Ala Val Ser Met Ala Asp Leu Leu Lys Gin Ser Leu Arg Met 
250 255 260 

agg cct gac egg att gtc gtc gga gag att cgc ggt geg gaa gtc gtg 931 
Arg Pro Asp Arg lie Val Val Gly Glu lie Arg Gly Ala Glu Val Val 
265 270 275 

gat ctt ttg get gcg atg aat ace gga cac gac ggc ggt get ggc ace 979 
Asp Leu Leu Ala Ala Met Asn Thr Gly His Asp Gly Gly Ala Gly Thr 
280 285 290 

att cac gcg aac tec ate tct gaa gtt ccc geg cgc atg gaa get ctt 1027 
lie His Ala Asn Ser lie Ser Glu Val Pro Ala Arg Met Glu Ala Leu 
295 300 305 



gcg geg acc ggc gga ttg gac cgc atg gca ttg eat tct caa etc geg 



1075 
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Ala Ala Thr Gly Gly Leu Asp Arg Met Ala Leu His Ser Gin Leu Ala 
310 315 320 325 

gcc gca gtg gac att gtg ctg gtc atg aaa cac acc cct ttt ggc cgc 1123 
Ala Ala Val Asp lie Val Leu Val Met Lys His Thr Pro Phe Gly Arg 
330 335 340 

agg eta get caa etc ggg gtg etc cge gga aat ect gtg aee aeg cag 1171 
Arg Leu Ala Gin Leu Gly Val Leu Arg Gly Asn Pro Val Thr Thr Gin 
345 350 355 

gtg gtg tgg gat ttg gac cac ggc atg cac gaa ggg age gaa gag gca 1219 
Val Val Trp Asp Leu Asp His Gly Met His Glu Gly Ser Glu Glu Ala 
360 365 370 

tgg ttt atg ccc taggecttct tagcgtggcg gtg 1254 
Trp Phe Met Pro 
375 



<210> 62 
<211> 377 
<212> PRT 

<213> Corynebaeterium glutamicum 
<400> 62- 

Met Thr Asp lie Asp Leu Val Val Glu Asn Val Gin Arg lie lie Ala 
15 10 15 

Thr Lys Glu Thr Pro Pro Thr Ser Ala Glu lie Ala Ser Leu lie Arg 
20 25 30 

Glu Gin Ala Gly Val lie Ser Asn Glu Asp lie Val Met Val Leu Arg 
35 40 45 

Arg Leu Arg Ser Asp Ser Val Gly Val Gly Pro Leu Glu Ser Leu Leu 
50 55 60 

Ala Leu Pro Gly Val Thr Asp Val Leu Val Asn Ala His Asp Ser Val 
65 70 75 80 

Trp lie Asp Arg Gly Gin Gly Val Glu Lys Val Asp Met Asp Leu Gly 
85 90 95 

Ser Glu Glu Ala Val Arg Arg Leu Ala Thr Arg Leu Ala Leu Thr Cys 
100 105 110 

Gly Arg Arg Leu Asp Asp Ala Gin Pro Phe Ala Asp Gly Arg lie Thr 
115 120 125 

Arg Asp Asp Gly Ser Val Leu Arg lie His Ala Val Leu Ala Pro Leu 
130 135 140 

Ala Glu Ser Gly Thr Cys lie Ser Val Arg Val Leu Arg Gin Ala Arg 
145 150 155 160 

Leu Ser Leu Asp Asp Leu lie Gin Ser Gly Thr Val Pro Glu Asp lie 
165 170 175 



Ala Pro Ala Leu Arg Asn lie lie Asn Gin Arg Arg Ser Phe Leu Val 
180 185 190 
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Val Gly Gly Thr Gly Thr Gly Lys Thr Thr Leu Leu Ser Ala Met Leu 
195 200 205 

Thr Glu Val Pro Ala Asp Gin Arg lie lie Cys lie Glu Asp Thr Ala 
210 215 220 

Glu Leu His Pro Gly His Pro Ser Thr lie Asn Leu Val Ser Arg Gin 
225 230 235 240 

Ala Asn Val Glu Gly Ala Gly Ala Val Ser Met Ala Asp Leu Leu Lys 
245 250 255 

Gin Ser Leu Arg Met Arg Pro Asp Arg lie Val Val Gly Glu lie Arg 
260 265 270 

Gly Ala Glu Val Val Asp Leu Leu Ala Ala Met Asn Thr Gly His Asp 
275 280 285 

Gly Gly Ala Gly Thr lie His Ala Asn Ser lie Ser Glu Val Pro Ala 
290 295 300 

Arg Met Glu Ala Leu Ala Ala Thr Gly Gly Leu Asp Arg Met Ala Leu 
305 310 315 320 

His . Ser Gin Leu Ala Ala Ala Val Asp lie Val Leu Val Met Lys -His 
325 330 335 

Thr Pro Phe Gly Arg Arg Leu Ala Gin Leu Gly Val Leu Arg Gly Asn 
340 345 350 

Pro Val Thr Thr Gin Val Val Trp Asp Leu Asp His Gly Met His Glu 
355 360 365 

Gly Ser Glu Glu Ala Trp Phe Met Pro 
370 375 



<210> 63 
<211> 2061 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (2038) 

<223> RXA01826 

<400> 63 

ctacacctag gacgagtgct agcgttccag ttgagactaa tgcaccggct gatgatttaa 60 

tcgacgccgt aaatggccta ttggatgtag gaggagcgca gtg acc ttc gtg ate 115 

Val Thr Phe Val He 

1 5 

get gat ege tat gaa ctg gat gee gte ate ggc tec ggt ggc atg age 163 

Ala Asp Arg Tyr Glu Leu Asp Ala Val He Gly Ser Gly Gly Met Ser 
10 15 20 

gag gtg ttc gcg gee ace gac acg etc att ggt egg gag gte gcg gta 211 
Glu Val Phe Ala Ala Thr Asp Thr Leu He Gly Arg Glu Val Ala Val 
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25 30 35 

aag atg ctg cgc ate gac ctt gcg aaa gat ccc aat ttc cga gaa cgc 259 
Lys Met Leu Arg lie Asp Leu Ala Lys Asp Pro Asn Phe Arg Glu Arg 
40 45 50 

ttc cgc agg gaa gcc caa aac tec gga agg ttg age cae tct teg ate 307 
Phe Arg Arg Glu Ala Gin Asn Ser Gly Arg Leu Ser His Ser Ser lie 
55 60 65 

gtc get gtt ttt gac ace ggc gaa gta gac aaa gac ggc acc tct gtt 355 
Val Ala Val Phe Asp Thr Gly Glu Val Asp Lys Asp Gly Thr Ser Val 
70 75 80 85 

ccc tac att gtg atg gaa cgc gtg cag ggt cga aac ctg- cgc gaa gtt 4 03 
Pro Tyr lie Val Met Glu Arg Val Gin Gly Arg Asn Leu Arg Glu Val 
90 95 100 

gtc acc gaa gac ggc gta ttc acc eca gtt gag gca gcc aae ate etc 451 
Val Thr Glu Asp Gly Val Phe Thr Pro Val Glu Ala Ala Asn lie Leu 
105 110 115 

ate cct gtg tgt gaa gcg ctg cag gca tec cat gac gcc ggc att att 4 99 
lie Pro Val Cys Glu Ala Leu Gin Ala Ser His Asp Ala Gly lie lie 
120 125 130 

cac cgc gat gtg aaa ccc gee aae ate atg ate acc aae ace ggt ggc 547 
His Arg Asp Val Lys Pro Ala Asn lie Met lie Thr Asn Thr Gly Gly 
135 140 145 

gtg aaa gtc atg gac ttc ggc ate gee ege gcg gtc aae gat tec acc 595 
Val Lys Val Met Asp Phe Gly lie Ala Arg Ala Val Asn Asp Ser Thr 
150 155 160 165 

tec gcc atg act caa acc tec gea gtc ate ggc ace gee cag tac etc 64 3 
Ser Ala Met Thr Gin Thr Ser Ala Val lie Gly Thr Ala Gin Tyr Leu 
170 175 180 

tec cct gag cag gee cgc ggc aaa ccc gcc gat gcg cgt tec gat att 691 
Ser Pro Glu Gin Ala Arg Gly Lys Pro Ala Asp Ala Arg Ser Asp lie 
185 190 195 

tac gcc ace ggc tgc gtc atg tac gaa tta gtc acc ggt aag eca cct 739 
Tyr Ala Thr Gly Cys Val Met Tyr Glu Leu Val Thr Gly Lys Pro Pro 
200 205 210 

ttt gaa ggc gag tec cct ttc gcc gtg gcc tac caa cac gtc cag gaa 787 
Phe Glu Gly Glu Ser Pro Phe Ala Val Ala Tyr Gin His Val Gin Glu 
215 220 225 

gac ccc acc cct cct teg gat ttc ate gcg gac etc acc ccg ace tct 835 
Asp Pro Thr Pro Pro Ser Asp Phe lie Ala Asp Leu Thr Pro Thr Ser 
230 235 240 245 

get gtc aac gtg gat gcc gtg gta etc acc gee atg gca aaa cac ccc 883 
Ala Val Asn Val Asp Ala Val Val Leu Thr Ala Met Ala Lys His Pro 
250 255 260 

gcc gac cgc tac caa aca gcc tec gaa atg gee get gac ctg ggc egg 931 
Ala Asp Arg Tyr Gin Thr Ala Ser Glu Met Ala Ala Asp Leu Gly Arg 
265 270 275 
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eta tec cgc aat gca gtc tec cat gee gea cgc gcg cat gta gaa aca 97 9 
Leu Ser Arg Asn Ala Val Ser His Ala Ala Arg Ala His Val Glu Thr 
280 285 290 

gaa gaa ace eca gaa gag ecc gaa act cgc tte teg aeg cge ace tec 1027 
Glu Glu Thr Pro Glu Glu Pro Glu Thr Arg Phe Ser Thr Arg Thr Ser 
295 300 305 

ace caa gtg gee eec gee gca gge gtg get gcg gee agt aeg ggg tea 1075 
Thr Gin Val Ala Pro Ala Ala Gly Val Ala Ala Ala Ser Thr Gly Ser 
310 315 320 325 

ggg tct tct teg cgt aaa egt gga tec aga ggc etc ace gee ctg gee 1123 
Gly Ser Ser Ser Arg Lys Arg Gly Ser Arg Gly Leu Thr Ala Leu Ala 
330 335 340 

ate gtg tta tec eta ggt gtc gtc ggc gtt gee ggt gee tte ace tac 1171 
lie Val Leu Ser Leu Gly Val Val Gly Val Ala Gly Ala Phe Thr Tyr 
345 350 355 

gac tac ttt gee aac age tec tec act gca ace age gcg ate ecc aat 1219 
Asp Tyr Phe Ala Asn Ser Ser Ser Thr Ala Thr Ser Ala lie Pro Asn 
360 365 370 

gtg gaa ggc etc ccg cag caa gaa get etc aca gaa ctt caa gca gca 1267 
Val Glu Gly Leu Pro Gin Gin Glu Ala Leu Thr Glu Leu Gin Ala Ala 
375 380 385 

gga ttt gtt gtc aac ate gtc gaa gaa gee age gee gac gtc gee gaa 1315 
Gly Phe Val Val Asn lie Val Glu Glu Ala Ser Ala Asp Val Ala Glu 
390 395 400 405 

ggc etc gtc ate cga gca aac eca age gtt gga tec gaa ate cgc caa 1363 
Gly Leu Val lie Arg Ala Asn Pro Ser Val Gly Ser Glu lie Arg Gin 
410 415 420 

ggg gee ace gtc ace ate ace gtg tec ace ggc cga gaa atg ate aac 1411 
Gly Ala Thr Val Thr lie Thr Val Ser Thr Gly Arg Glu Met lie Asn 
425 430 435 

ate eca gac gtc tec ggc atg aca ctt gag gac gee gee cgc gee etc 1459 
lie Pro Asp Val Ser Gly Met Thr Leu Glu Asp Ala Ala Arg Ala Leu 
440 445 450 

gaa gac gtt ggt etc ata etc aac caa aac gtt egg gaa gaa ace tec 1507 
Glu Asp Val Gly Leu lie Leu Asn Gin Asn Val Arg Glu Glu Thr Ser 
455 460 465 

gac gac gtc gaa tct ggc etc gtc ate gac caa aac ecc gaa gee ggc 1555 
Asp Asp Val Glu Ser Gly Leu Val lie Asp Gin Asn Pro Glu Ala Gly 
470 475 480 485 

caa gaa gta gtc gtg ggt tec tct gta tct eta ace atg tct tea gge 1603 
Gin Glu Val Val Val Gly Ser Ser Val Ser Leu Thr Met Ser Ser Gly 
490 495 500 

ace gag age ate cga gtg ecc aac etc ace gge atg aac tgg tea caa 1651 
Thr Glu Ser lie Arg Val Pro Asn Leu Thr Gly Met Asn Trp Ser Gin 
505 510 515 
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gca gaa caa aac etc ate tee atg gge ttt aae eee aea get tee tac 1699 
Ala Glu Gin Asn Leu lie Ser Met Gly Phe Asn Pro Thr Ala Ser Tyr 
520 525 530 

tta gac age age gaa eea gaa gge gaa gtc etc tea gtt tee age eaa 1747 
Leu Asp Ser Ser Glu Pro Glu Gly Glu Val Leu Ser Val Ser Ser Gin 
535 540 545 

gga act gaa eta cec aag ggt tea tee ate aea gtg gaa gtc tec aae 1795 
Gly Thr Glu Leu Pro Lys Gly Ser Ser lie Thr Val Glu Val Ser Asn 
550 555 560 565 

gge atg etc ate eaa gee ecc gat etc gee ege atg tee aee gaa eag 1843 
Gly Met Leu lie Gin Ala Pro Asp Leu Ala Arg Met Ser Thr Glu Gin 
570 575 580 

gee ate agt gee etc ege get get gge tgg ace gee eea gat caa tee 1891 
Ala lie Ser Ala Leu Arg Ala Ala Gly Trp Thr Ala Pro Asp Gin Ser 
585 590 595 

ctg ate gtc gge gac cec ate cac ace gea gee etc gtg gat caa aae 1939 
Leu lie Val Gly Asp Pro lie His Thr Ala Ala Leu Val Asp Gin Asn 
600 605 610 

aaa ate gga tte caa tee eea ace cet gca acc etc tte ege aaa gac 1987 
Lys lie Gly Phe Gin Ser Pro Thr , Pro" Ala Thr Leu Phe Arg Lys Asp 
615 620 ' 625 

gee caa gtg caa gtg cga etc tte gaa tte gat etc get gca etc gtg 2035 
Ala Gin Val Gin Val Arg Leu Phe Glu Phe Asp Leu Ala Ala Leu Val 
630 635 640 645 

eaa tagecaacaa ggaaaecgte aag 2061 
Gin 



<210> 64 
<211> 646 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 64 

Val Thr Phe Val lie Ala Asp Arg Tyr Glu Leu Asp Ala Val lie Gly 
15 10 15 

Ser Gly Gly Met Ser Glu Val Phe Ala Ala Thr Asp Thr Leu lie Gly 
20 25 30 

Arg Glu Val Ala Val Lys Met Leu Arg lie Asp Leu Ala Lys Asp Pro 
35 40 45 

Asn Phe Arg Glu Arg Phe Arg Arg Glu Ala Gin Asn Ser Gly Arg Leu 
50 55 60 

Ser His Ser Ser lie Val Ala Val Phe Asp Thr Gly Glu Val Asp Lys 
65 70 75 80 

Asp Gly Thr Ser Val Pro Tyr lie Val Met Glu Arg Val Gin Gly Arg 
85 90 95 



L 
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Asn Leu Arg Glu 
100 

Ala Ala Asn lie 
115 

Asp Ala Gly lie 
130 

Thr Asn Thr Gly 
145 

Val Asn Asp Ser 



Thr Ala Gin Tyr 
180 

Ala Arg Ser Asp 
195 

Thr Gly Lys Pro 
210 

Gin His Val Gin 
225 

Leu Thr Pro Thr 



Met Ala Lys His 
260 

Ala Asp Leu Gly 
275 

Ala His Val Glu 
290 

Ser Thr Arg Thr 
305 

Ala Ser Thr Gly 



Leu Thr Ala Leu 
340 

Gly Ala Phe Thr 
355 

Ser Ala lie Pro 
370 

Glu Leu Gin Ala 
385 

Ala Asp Val Ala 



Val Val Thr Glu 



Leu lie Pro Val 
120 

lie His Arg Asp 
135 

Gly Val Lys Val 
150 

Thr Ser Ala Met 
165 

Leu Ser Pro Glu 



lie Tyr Ala Thr 
200 

Pro Phe Glu Gly 
215 

Glu Asp Pro Thr 

230. , . • . 

Ser Ala Val Asn 
245 

Pro Ala Asp Arg 



Arg Leu Ser Arg 
280 

Thr Glu Glu Thr 
295 

Ser Thr Gin Val 
310 

Ser Gly Ser Ser 
325 

Ala He Val Leu 



Tyr Asp Tyr Phe 
360 

Asn Val Glu Gly 
375 

Ala Gly Phe Val 
390 

Glu Gly Leu Val 
405 



Asp Gly Val Phe 
105 

Cys Glu Ala Leu 



Val Lys Pro Ala 
140 

Met Asp Phe Gly 
155 

Thr Gin Thr Ser 
170 

Gin Ala Arg Gly 
185 

Gly Cys Val Met 



Glu Ser Pro Phe 
220 

Pro Pro Ser Asp 
235 

Val Asp Ala Val 
250 

Tyr Gin Thr Ala 
265 

Asn Ala Val Ser 



Pro Glu Glu Pro 
300 

Ala Pro Ala Ala 
315 

Ser Arg Lys Arg 
330 

Ser Leu Gly Val 
345 

Ala Asn Ser Ser 



Leu Pro Gin Gin 
380 

Val Asn He Val 
395 

He Arg Ala Asn 
410 



Thr Pro Val Glu 
110 

Gin Ala Ser His 
125 

Asn He Met He 



He Ala Arg Ala 
160 

Ala Val He Gly 
175 

Lys Pro Ala Asp 
190 

Tyr Glu Leu Val 
205 

Ala Val Ala Tyr 



Phe He Ala Asp 
240 

Val Leu Thr Ala 
255 

Ser Glu Met Ala 
270 

His Ala Ala Arg 
285 

Glu Thr Arg Phe 



Gly Val Ala Ala 
320 

Gly Ser Arg Gly 
335 

Val Gly Val Ala 
350 

Ser Thr Ala Thr 
365 

Glu Ala Leu Thr 



Glu Glu Ala Ser 
400 

Pro Ser Val Gly 
415 



Ser Glu He Arg Gin Gly Ala Thr Val Thr He Thr Val Ser Thr Gly 
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420 425 430 

Arg Glu Met lie Asn lie Pro Asp Val Ser Gly Met Thr Leu Glu Asp 
435 440 445 

Ala Ala Arg Ala Leu Glu Asp Val Gly Leu lie Leu Asn Gin Asn Val 
450 455 460 

Arg Glu Glu Thr Ser Asp Asp Val Glu Ser Gly Leu Val lie Asp Gin 
465 470 475 480 

Asn Pro Glu Ala Gly Gin Glu Val Val Val Gly Ser Ser Val Ser Leu 
485 490 495 

Thr Met Ser Ser Gly Thr Glu Ser lie Arg Val Pro Asn Leu Thr Gly 
500 505 510 

Met Asn Trp Ser Gin Ala Glu Gin Asn Leu lie Ser Met Gly Phe Asn 
515 520 525 

Pro Thr Ala Ser Tyr Leu Asp Ser Ser Glu Pro Glu Gly Glu Val Leu 
530 535 540 

Ser Val Ser Ser Gin Gly Thr Glu Leu Pro Lys Gly Ser Ser lie Thr 
545 550 555 ,560 

Val Glu Val Ser Asn Gly Met Leu lie Gin Ala Pro Asp Leu Ala Arg 
565 570 575 

Met Ser Thr Glu Gin Ala lie Ser Ala Leu Arg Ala Ala Gly Trp Thr 
580 585 590 

Ala Pro Asp Gin Ser Leu lie Val Gly Asp Pro lie His Thr Ala Ala 
595 600 605 

Leu Val Asp Gin Asn Lys lie Gly Phe Gin Ser Pro Thr Pro Ala Thr 
610 615 620 

Leu Phe Arg Lys Asp Ala Gin Val Gin Val Arg Leu Phe Glu Phe Asp 
625 630 635 640 

Leu Ala Ala Leu Val Gin 
645 



<210> 65 
<211> 2271 
<212> DNA 

<213> Corynebacteriuiu glutamicum 

<220> 
<221> CDS 

<222> (101) . . (2248) 
<223> RXA02699 

<400> 65 

ttgtgtacct tccgacatac tggaacgcat ggcaaacttg aaggtcggtg acgttttaga 60 

ggacaggtat cggattgaaa ctccgattgc ccggggtggt atg tct acc gtg tac 115 

Met Ser Thr Val Tyr 
1 5 
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agg tgc ctt gat ctt cgt tta gga cgt tec atg gcg ctt aaa gtc atg 163 
Arg Cys Leu Asp Leu Arg Leu Gly Arg Ser Met Ala Leu Lys Val Met 
10 . 15 20 

gaa gaa gat ttc gtt gat gat ccc att ttc egg cag cgt tec cgt agg 211 
Glu Glu Asp Phe Val Asp Asp Pro lie Phe Arg Gin Arg Ser Arg Arg 
25 30 35 

gaa get egg tea atg gcg cag eta aat cat cea aat ttg gtc aat gtg 259 
Glu Ala Arg Ser Met Ala Gin Leu Asn His Pro Asn Leu Val Asn Val 
40 45 50 

tat gat ttt tec get act gae ggt ttg gtg tat etg gtg atg gag tta 307 
Tyr Asp Phe Ser Ala Thr Asp Gly Leu Val Tyr Leu Val Met Glu Leu 
55 60 65 

ate act ggt ggc ace ttg cgt gag ttg etg get gag egg gga ect atg 355 
lie Thr Gly Gly Thr Leu Arg Glu Leu Leu Ala Glu Arg Gly Pro Met 
70 75 80 85 

ccc ccg cat get get gtg ggc gtt atg cgt ggg gtg etc acg ggt etc 403 
Pro Pro His Ala Ala Val Gly Val Met Arg Gly Val Leu Thr Gly Leu 
90 95 100 

gcg get gee caccgg gcg ggc atg gtg cac egg. gat ate aag cct gac 451 
Ala Ala Ala His Arg Ala Gly Met Val His Arg Asp lie Lys Pro Asp 
105 110 115 

aac gtg ttg ate aat agt gat cac cag gtg aaa etg tet gat ttc ggc 4 99 
Asn Val Leu lie Asn Ser Asp His Gin Val Lys Leu Ser Asp Phe Gly 
120 125 130 

ttg gtt ega gcg get cac g'cc ggc cag tet cag gac aat cag att gtg 54 7 
Leu Val Arg Ala Ala His Ala Gly Gin Ser Gin Asp Asn Gin lie Val 
135 140 145 

ggc acg gtg get tat ctt tec cct gag cag gtt gag ggc ggt gag ate 595 
Gly Thr Val Ala Tyr Leu Ser Pro Glu Gin Val Glu Gly Gly Glu lie 
150 155 160 165 

ggg ccg gee age gac gtg tat teg gea ggc att gtg etc ttt gag etg 643 
Gly Pro Ala Ser Asp Val Tyr Ser Ala Gly lie Val Leu Phe Glu Leu 
170 175 180 

etc aca ggc ace acg cct ttt teg ggc gag gat gat etc gae eat gea 691 
Leu Thr Gly Thr Thr Pro Phe Ser Gly Glu Asp Asp Leu Asp His Ala 
185 190 195 

tac gee ege ctt acg gaa gtc gtg ccg gea ccg agt teg ctt ate gac 739 
Tyr Ala Arg Leu Thr Glu Val Val Pro Ala Pro Ser Ser Leu lie Asp 
200 205 210 

ggc gtc ccc tee etc ate gat gag ctt gtc gcg aca get ace tec att 787 
Gly Val Pro Ser Leu lie Asp Glu Leu Val Ala Thr Ala Thr Ser lie 
215 220 225 

aat cct gag gat cgt ttc gat gat tet gga gag ttt ttg tee gea etg 835 
Asn Pro Glu Asp Arg Phe Asp Asp Ser Gly Glu Phe Leu Ser Ala Leu 
230 235 240 245 
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gaa gat gtc gca aca gag ttg age ttg ccg get ttc egg gtc ect gtg 883 
Glu Asp Val Ala Thr Glu Leu Ser Leu Pro Ala Phe Arg Val Pro Val 
250 255 260 



ccg gtt aat tec gca gee aat agg get aat gee cag gte ccg gat get 
Pro Val Asn Ser Ala Ala Asn Arg Ala Asn Ala Gin Val Pro Asp Ala 
265 270 275 



931 



eag eea act gat atg ttt acc ace cat ate cec aag act ect gag cct 979 
Gin Pro Thr Asp Met Phe Thr Thr His lie Pro Lys Thr Pro Glu Pro 
280 285 290 

gat cac act gcg ate att ecg gtg gee tea gca aat gag aeg teg att 1027 
Asp His Thr Ala lie lie Pro Val Ala Ser Ala Asn Glu Thr Ser lie 
295 300 305 

etg cct geg caa aac atg gca caa aat atg gcg eag aat ccg ctg caa 1075 
Leu Pro Ala Gin Asn Met Ala Gin Asn Met Ala Gin Asn Pro Leu Gin 
310 315 320 325 

cct ccg gaa cct gat ttc gee ccg gag eca cct ccg gac aca gcg etg 1123 
Pro Pro Glu Pro Asp Phe Ala Pro Glu Pro Pro Pro Asp Thr Ala Leu 
330 335 340 

aat att caa gat caa gag ctt gcg cge gee gat gag eea gaa att aat 1171 
Asn lie Gin Asp Gin Glu Leu Ala Arg Ala Asp Glu Pro Glu lie Asn 
345 350 355 

acc gtc age aat cgt tec aaa ttg aag ctg aeg ttg tgg tea att ttc 1219 
Thr Val Ser Asn Arg Ser Lys Leu Lys Leu Thr Leu Trp Ser lie Phe 
360 365 370 

gtg gtc gca gtg ate get get gtt get gtt ggc ggt tgg tgg ttc ggt 1267 
Val Val Ala Val lie Ala Ala Val Ala Val Gly Gly Trp Trp Phe Gly 
375 380 385 

tea ggc cgt tac ggt gag att ccg cag gtg ttg ggc atg gat gag gte 1315 
Ser Gly Arg Tyr Gly Glu lie Pro Gin Val Leu Gly Met Asp Glu Val 
390 395 400 405 

cag gca gta get gtt gta gag gaa get ggt ttc gtg gca gtg get gaa 1363 
Gin Ala Val Ala Val Val Glu Glu Ala Gly Phe Val Ala Val Ala Glu 
410 415 420 

cct cag tat gac aat gag gtt cec act ggt teg att att ggg act gaa 1411 
Pro Gin Tyr Asp Asn Glu Val Pro Thr Gly Ser lie lie Gly Thr Glu 
425 430 435 

ect tet ttt ggt gag cge ctt cct cge ggc gag gat gtt tct gtc etc 1459 
Pro Ser Phe Gly Glu Arg Leu Pro Arg Gly Glu Asp Val Ser Val Leu 
440 445 450 

gte tct caa ggg cgt cec gtg gtg ecg gat ctt age gag gat ega tee 1507 
Val Ser Gin Gly Arg Pro Val Val Pro Asp Leu Ser Glu Asp Arg Ser 
455 460 465 

tta age acc gtt cgt gaa gag ttg gaa cag cge aeg ttc gtc tgg gtt 1555 
Leu Ser Thr Val Arg Glu Glu Leu Glu Gin Arg Thr Phe Val Trp Val 
470 475 480 485 

gat ggc eea ggt gaa tat tet gac gat gtt eca gaa gga caa gta gtt 1603 
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Asp Gly Pro Gly Glu Tyr Ser Asp Asp Val Pro Glu Gly Gin Val Val 

490 495 500 

tct ttt aca ccg teg tea ggc acg cag ctt gat gtt ggt gaa acc gtg 1651 

Ser Phe Thr Pro Ser Ser Gly Thr Gin Leu Asp Val Gly Glu Thr Val 
505 510 515 

cag ate eat ttg age cga ggc ecc gee ccg gtt gag att cet gat gtc 1699 

Gin lie His Leu Ser Arg Gly Pro Ala Pro Val Glu lie Pro Asp Val 
520 525 530 

tct ggc atg gga gtg gat cag gca aca egt gtg ttg gag cgc gca ggt 1747 

Ser Gly Met Gly Val Asp Gin Ala Thr Arg Val Leu Glu Arg Ala Gly 
535 540 545 

ttg age gtc gag cgt act gaa gaa ggc ttt gat get gag aca cea aat 17 95 

Leu Ser Val Glu Arg Thr Glu Glu Gly Phe Asp Ala Glu Thr Pro Asn 

550 555 560 565 

ggt gat gtc tae ggg act teg ecc aag gta tct act gag gtc aag cgc 1843 

Gly Asp Val Tyr Gly Thr Ser Pro Lys Val Ser Thr Glu Val Lys Arg 

570 575 580 

gga ace tct gtt gtg ctg cag gtg tec aat get att teg gta ccg gat 18 91 

Gly Thr Ser Val Val Leu Gin Val Ser Asn Ala lie Ser Val Pro Asp 

. . ■ 585 590 595 . 

gtg gtg ggt atg acc aag gac gaa gee ace gcg geg ctt geg gaa gaa 1939 

Val Val Gly Met Thr Lys Asp Glu Ala Thr Ala Ala Leu Ala Glu Glu 
600 605 610 

gga ttg gtc gtg gcg teg aca age att att eet ggt gag gcg gcg age 1987 

Gly Leu Val Val Ala Ser Thr Ser lie lie Pro Gly Glu Ala Ala Ser 
615 620 625 

tee get gac gee gtc gtg acc gtc gag cet gaa tee ggc age cgc gtt 2035 

Ser Ala Asp Ala Val Val Thr Val Glu Pro Glu Ser Gly Ser Arg Val 

630 635 640 645 

gat cea geg cat ccg cag gtc age etc ggg tta get ggg gag att caa 2083 

Asp Pro Ala His Pro Gin Val Ser Leu Gly Leu Ala Gly Glu lie Gin 

650 655 660 

gtt cea age gtg gtt gga egt aag gtt age gat get cga age att ctg 2131 

Val Pro Ser Val Val Gly Arg Lys Val Ser Asp Ala Arg Ser lie Leu 
665 670 675 

gaa gaa gee ggt tta acg ctg aea act gat gcg gae gac aae gat cga 2179 

Glu Glu Ala Gly Leu Thr Leu Thr Thr Asp Ala Asp Asp Asn Asp Arg 
680 685 690 

att tat agt eaa ace cet egt gca cgc age gaa gtc teg gta ggg gga 2227 

lie Tyr Ser Gin Thr Pro Arg Ala Arg Ser Glu Val Ser Val Gly Gly 
695 700 705 

gaa gtt aca gta agg geg ttt tagtggttee ctcgttgeag caa 2271 
Glu Val Thr Val Arg Ala Phe 
710 715 



<210> 66 
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<211> 716 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 66 

Met Ser Thr Val Tyr Arg Cys Leu Asp Leu Arg Leu Gly Arg Ser Met 
15 10 15 

Ala Leu Lys Val Met Glu Glu Asp Phe Val Asp Asp Pro lie Phe Arg 
20 25 30 

Gin Arg Ser Arg Arg Glu Ala Arg Ser Met Ala Gin Leu Asn His Pro 
35 40 45 

Asn Leu Val Asn Val Tyr Asp Phe Ser Ala Thr Asp Gly Leu Val Tyr 
50 55 60 

Leu Val Met Glu Leu lie Thr Gly Gly Thr Leu Arg Glu Leu Leu Ala 
65 70 75 80 

Glu Arg Gly Pro Met Pro Pro His Ala Ala Val Gly Val Met Arg Gly 
85 90 95 

Val Leu Thr Gly Leu Ala Ala Ala His Arg Ala Gly Met Val His Arg 
100 105 110 

Asp lie Lys Pro Asp Asn Val Leu lie Asn Ser Asp His Gin Val Lys 
115 120 125 

Leu Ser Asp Phe Gly Leu Val Arg Ala Ala His Ala Gly Gin Ser Gin 
130 135 140 

Asp Asn Gin lie Val Gly Thr Val Ala Tyr Leu Ser Pro Glu Gin Val 
145 150 155 160 

Glu Gly Gly Glu lie Gly Pro Ala Ser Asp Val Tyr Ser Ala Gly lie 
165 170 175 

Val Leu Phe Glu Leu Leu Thr Gly Thr Thr Pro Phe Ser Gly Glu Asp 
180 185 190 

Asp Leu Asp His Ala Tyr Ala Arg Leu Thr Glu Val Val Pro Ala Pro 
195 200 205 

Ser Ser Leu lie Asp Gly Val Pro Ser Leu lie Asp Glu Leu Val Ala 
210 215 220 

Thr Ala Thr Ser lie Asn Pro Glu Asp Arg Phe Asp Asp Ser Gly Glu 
225 230 235 240 

Phe Leu Ser Ala Leu Glu Asp Val Ala Thr Glu Leu Ser Leu Pro Ala 
245 250 255 

Phe Arg Val Pro Val Pro Val Asn Ser Ala Ala Asn Arg Ala Asn Ala 
260 265 270 

Gin Val Pro Asp Ala Gin Pro Thr Asp Met Phe Thr Thr His lie Pro 
275 280 285 



Lys Thr Pro Glu Pro Asp His Thr Ala lie lie Pro Val Ala Ser Ala 
290 295 300 
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Asn Glu Thr Ser 
305 

Gin Asn Pro Leu 



Pro Asp Thr Ala 
340 

Glu Pro Glu lie 
355 

Leu Trp Ser lie 
370 

Gly Trp Trp Phe 
385 

Gly Met Asp Glu 



Val Ala Val Ala 
420 

lie lie Gly Thr 
435 

Asp Val Ser Val 
450 

Ser Glu Asp Arg 
465 

Thr Phe Val Trp 



Glu Gly Gin Val 
500 

Val Gly Glu Thr 
515 

Glu lie Pro Asp 
530 

Leu Glu Arg Ala 
545 

Ala Glu Thr Pro 



Thr Glu Val Lys 
580 

He Ser Val Pro 
595 

Ala Leu Ala Glu 
610 



He Leu Pro Ala 
310 

Gin Pro Pro Glu 
325 

Leu Asn He Gin 



Asn Thr Val Ser 
360 

Phe Val Val Ala 
375 

Gly Ser Gly Arg 
390 

Val Gin Ala Val 
405 

Glu Pro Gin Tyr 



Glu Pro Ser Phe 
440 

Leu Val Ser Gin 
455 

Ser Leu Ser Thr 
470 

Val Asp Gly Pro 
485 

Val Ser Phe Thr 



Val Gin He His 
520 

Val Ser Gly Met 
535 

Gly Leu Ser Val 
550 

Asn Gly Asp Val 
565 

Arg Gly Thr Ser 



Asp Val Val Gly 
600 

Glu Gly Leu Val 
615 



Gin Asn Met Ala 
315 

Pro Asp Phe Ala 
330 

Asp Gin Glu Leu 
345 

Asn Arg Ser Lys 



Val He Ala Ala 
380 

Tyr Gly Glu He 
395 

Ala Val Val Glu 
410 

Asp Asn Glu Val 
425 

Gly Glu Arg Leu 



Gly Arg Pro Val 
460 

Val Arg Glu Glu 
475 

Gly Glu Tyr Ser 
490 

Pro Ser Ser Gly 
505 

Leu Ser Arg Gly 



Gly Val Asp Gin 
540 

Glu Arg Thr Glu 
555 

Tyr Gly Thr Ser 
570 

Val Val Leu Gin 
585 

Met Thr Lys Asp 



Val Ala Ser Thr 
620 



Gin Asn Met Ala 
320 

Pro Glu Pro Pro 
335 

Ala Arg Ala Asp 
350 

Leu Lys Leu Thr 
365 

Val Ala Val Gly 



Pro Gin Val Leu 
400 

Glu Ala Gly Phe 
415 

Pro Thr Gly Ser 
430 

Pro Arg Gly Glu 
445 

Val Pro Asp Leu 



Leu Glu Gin Arg 
480 

Asp Asp Val Pro 
495 

Thr Gin Leu Asp 
510 

Pro Ala Pro Val 
525 

Ala Thr Arg Val 



Glu Gly Phe Asp 
560 

Pro Lys Val Ser 
575 

Val Ser Asn Ala 
590 

Glu Ala Thr Ala 
605 

Ser He He Pro 
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Gly Glu Ala Ala 
625 

Ser Gly Ser Arg 



Ala Gly Glu He 
660 

Ala Arg Ser He 
675 

Asp Asp Asn Asp 
690 

Val Ser Val Gly 
705 



Ser Ser Ala Asp 
630 

Val Asp Pro Ala 
645 

Gin Val Pro Ser 



Leu Glu Glu Ala 
680 

Arg He Tyr Ser 
695 

Gly Glu Val Thr 
710 



Ala Val Val Thr 
635 

His Pro Gin Val 
650 

Val Val Gly Arg 
665 

Gly Leu Thr Leu 



Gin Thr Pro Arg 
700 

Val Arg Ala Phe 
715 



Val Glu Pro Glu 
640 

Ser Leu Gly Leu 
655 

Lys Val Ser Asp 
670 

Thr Thr Asp Ala 
685 

Ala Arg Ser Glu 



<210> 67 
<211> 549 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (526) 

<223> RXA00319 

<400> 67 

accgcagaag aattagaaag gatcatccat gactgggcct aaaacttcgc tacctgtgga 60 

aattgttttc gtatgcaccg gaaacatttg ccgatccccc atg teg gaa gtc ate 115 

Met Ser Glu Val He 
1 5 

gcg aag gca aaa gcg gaa gaa get ggc ttg gaa gac aac gte att ttc 163 
Ala Lys Ala Lys Ala Glu Glu Ala Gly Leu Glu Asp Asn Val He Phe 
10 15 20 

tec tec tgt ggc atg ggc aat tgg cac gtt ggc eaa cct get gac aag 211 
Ser Ser Cys Gly Met Gly Asn Trp His Val Gly Gin Pro Ala Asp Lys 
25 30 35 



cga get etc gcg gaa ctg aaa tea gee ggt tae aac ggc gac ace cac 259 

Arg Ala Leu Ala Glu Leu Lys Ser Ala Gly Tyr Asn Gly Asp Thr His 

40 45 50 

egc gca gca eaa ctt ggt ecc gag cac atg cgc gca gat etc ttc gtc 307 

Arg Ala Ala Gin Leu Gly Pro Glu His Met Arg Ala Asp Leu Phe Val 
55 60 65 

gcg eta gat tee ggc cac gee ggt gag etc gee gca acg ggt gtt cec 355 

Ala Leu Asp Ser Gly His Ala Gly Glu Leu Ala Ala Thr Gly Val Pro 

70 75 80 85 

aac gac aaa ate egc etc atg cgt tec ttc gac cea gag tec aac cec 403 

Asn Asp Lys He Arg Leu Met Arg Ser Phe Asp Pro Glu Ser Asn Pro 

90 95 100 

ace gac gat gtc gca gac ect tac tac ggc aca tec cag gat ttc gtg 451 
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Thr Asp Asp Val Ala Asp Pro Tyr Tyr Gly Thr Ser Gin Asp Phe Val 
105 110 115 

etc acc cgt gaa aac ate gaa gat get atg ceg gge ctt ttg gag tgg 499 
Leu Thr Arg Glu Asn lie Glu Asp Ala Met Pro Gly Leu Leu Glu Trp 
120 125 130 

gtc aga gat eac ate cge aet gat tct taggtetttg agetaaaaag 546 
Val Arg Asp His lie Arg Thr Asp Ser 
135 140 

tec 549 



<210> 68 
<211> 142 
<212> PRT 

<213> Corynebacterium glutamieum 
<400> 68 

Met Ser Glu Val lie Ala Lys Ala Lys Ala Glu Glu Ala Gly Leu Glu 
15 10 15 

Asp Asn Val lie Phe Ser Ser Cys Gly Met Gly Asn Trp His Val Gly 
20 25 30 

Gin Pro Ala Asp Lys Arg Ala Leu Ala Glu Leu Lys Ser Ala Gly Tyr 
35 ' 40 45 

Asn Gly Asp Thr His Arg Ala Ala Gin Leu Gly Pro Glu His Met Arg 
50 55 60 

Ala Asp Leu Phe Val Ala Leu Asp Ser Gly His Ala Gly Glu Leu Ala 
65 70 75 80 

Ala Thr Gly Val Pro Asn Asp Lys lie Arg Leu Met Arg Ser Phe Asp 
85 90 95 

Pro Glu Ser Asn Pro Thr Asp Asp Val Ala Asp Pro Tyr Tyr Gly Thr 
100 105 110 

Ser Gin Asp Phe Val Leu Thr Arg Glu Asn lie Glu Asp Ala Met Pro 
115 120 125 

Gly Leu Leu Glu Trp Val Arg Asp His lie Arg Thr Asp Ser 
130 135 140 



<210> 69 
<211> 726 
<212> DNA 

<213> Corynebacterium glutamieum 

<220> 

<221> CDS 

<222> (101) . . (703) 

<223> RXA01272 



<400> 69 

tatggctacg gaaattacgg ctacggcgae acetccaaaa teaatgcece taagcccgac 60 
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aacaccgaac taaccaccac cgatgcttcc aaggccaaca atg age aat age tte 115 

Met Ser Asn Ser Phe 

1 5 

aet att etc act gte tgt act gga aac att tge cge tee ccg tta get 163 

Thr lie Leu Thr Val Cys Thr Gly Asn lie Cys Arg Ser Pro Leu Ala 

10 15 20 

aag cag eta ctt gaa ett gag ett ecg ggg gca gat ata ate cgc gtt 211 

Lys Gin Leu Leu Glu Leu Glu Leu Pro Gly Ala Asp lie lie Arg Val 

25 30 35 

gat tec gee ggt gtt eag gcg atg gtt gat teg cet atg ecg gag caa 259 

Asp Ser Ala Gly Val Gin Ala Met Val Asp Ser Pro Met Pro Glu Gin 
40 45 50 

tct tta gaa ate gca egt aaa eag gge ata gaa aac ect gag gag cac 307 

Ser Leu Glu lie Ala Arg Lys Gin Gly lie Glu Asn Pro Glu Glu His 
55 60 65 

cga get aag eag att aet gag gag ett gta aac caa tct gat ctg att 355 

Arg Ala Lys Gin lie Thr Glu Glu Leu Val Asn Gin Ser Asp Leu lie 

70 75 80 85 

ctt gcg atg gat egg ggg cat cga aaa tee att gte eag eta age ccg 403 

Leu Ala Met Asp Arg Gly His Arg Lys Ser Lie Val Gin Leu Ser Pro 

90 ■ 95 100 

egt gca ace egt aag gtt tte aet gtt gtt gat ett gee agg tta att 451 

Arg Ala Thr Arg Lys Val Phe Thr Val Val Asp Leu Ala Arg Leu lie 

105 110 115 

gag gca aca act gat get gat ctg eag gaa gag etc aat ctg gca ggg 4 99 

Glu Ala Thr Thr Asp Ala Asp Leu Gin Glu Glu Leu Asn Leu Ala Gly 
120 125 130 



gat tee gtg ate gat agg ctg cat gcg aca gtt gag get get egt ctt 
Asp Ser Val lie Asp Arg Leu His Ala Thr Val Glu Ala Ala Arg Leu 
135 140 145 



547 



age cge agt gaa ttg aat cet ctg gat aac etc gca gat gaa gat att 595 
Ser Arg Ser Glu Leu Asn Pro Leu Asp Asn Leu Ala Asp Glu Asp lie 
150 155 160 165 

gtt gae ecg tac gga aag agt caa teg gtt tat gag gca teg gcg agt 64 3 
Val Asp Pro Tyr Gly Lys Ser Gin Ser Val Tyr Glu Ala Ser Ala Ser 
170 175 180 

eag eta att eca get att egt ttg att get tct tat ttg aac aaa gca 691 
Gin Leu lie Pro Ala lie Arg Leu lie Ala Ser Tyr Leu Asn Lys Ala 
185 190 195 

ctg gag tct gcg taatggcgag gaagtatcgg gtg 726 
Leu Glu Ser Ala 
200 



<210> 70 
<211> 201 
<212> PRT 

<213> Corynebaeterium glutamieum 
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<400> 70 

Met Ser Asn Ser Phe Thr lie Leu Thr Val Cys Thr Gly Asn lie Cys 
15 10 15 

Arg Ser Pro Leu Ala Lys Gin Leu Leu Glu Leu Glu Leu Pro Gly Ala 
20 25 30 

Asp lie lie Arg Val Asp Ser Ala Gly Val Gin Ala Met Val Asp Ser 
35 40 45 

Pro Met Pro Glu Gin Ser Leu Glu lie Ala Arg Lys Gin Gly lie Glu 
50 55 60 

Asn Pro Glu Glu His Arg Ala Lys Gin lie Thr Glu Glu Leu Val Asn 
65 70 75 80 

Gin Ser Asp Leu lie Leu Ala Met Asp Arg Gly His Arg Lys Ser lie 
85 90 95 

Val Gin Leu Ser Pro Arg Ala Thr Arg Lys Val Phe Thr Val Val Asp 
100 105 110 

Leu Ala Arg Leu lie Glu Ala Thr Thr Asp Ala Asp Leu Gin Glu Glu 
115 120 125 

Leu Asn Leu Ala Gly Asp Ser Val lie Asp Arg Leu His Ala Thr Val 
130 135 140 

Glu Ala Ala Arg Leu Ser Arg Ser Glu Leu Asn Pro Leu Asp Asn Leu 
145 150 155 160 

Ala Asp Glu Asp lie Val Asp Pro Tyr Gly Lys Ser Gin Ser Val Tyr 
165 170 175 

Glu Ala Ser Ala Ser Gin Leu lie Pro Ala lie Arg Leu lie Ala Ser 
180 185 190 

Tyr Leu Asn Lys Ala Leu Glu Ser Ala 
195 200 



<210> 71 
<211> 1476 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1453) 
<223> RXA01830 

<400> 71 

acggcacttt tgtcggtggt acgcgcattg atcagcctga gcagattgcg gtgggcacgg 60 

atatccgtat tggtcgtaca gcagtgaggc ttgttccctg atg ttg aaa ctt aaa 115 

Met Leu Lys Leu Lys 

1 5 

tat gcg gtg gca tct gac cga ggg tta gtg cgc ggg aac aat gag gat 163 

Tyr Ala Val Ala Ser Asp Arg Gly Leu Val Arg Gly Asn Asn Glu Asp 
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10 15 20 

tec get tac get gge eeg cat ttg ttg gcg ctg get gat ggt atg ggc 211 
Ser Ala Tyr Ala Gly Pro His Leu Leu Ala Leu Ala Asp Gly Met Gly 
25 30 35 

gge cat get get ggt gag ate get tec caa aec atg ate aae cat ttg 259 
Gly His Ala Ala Gly Glu lie Ala Ser Gin Thr Met lie Asn His Leu 
40 45 50 

egt gcg ctt gat gtt gat ect ggt gat aae gat atg ttg gcg ctg gtg 307 
Arg Ala Leu Asp Val Asp Pro Gly Asp Asn Asp Met Leu Ala Leu Val 
55 60 65 

ggc atg gtg gca ggc gaa gee aae gcg gcg att get gag ggc ate gee 355 
Gly Met Val Ala Gly Glu Ala Asn Ala Ala lie Ala Glu Gly lie Ala 
70 75 80 85 

gaa gac ccg gcg cgc gac ggc atg ggc act aeg ttg acg gcg ttc atg 403 
Glu Asp Pro Ala Arg Asp Gly Met Gly Thr Thr Leu Thr Ala Phe Met 
90 95 100 

ttt aae ggg egt gac ctg gca atg tgc cac gtc ggc gat agt egt ggt 451 
Phe Asn Gly Arg Asp Leu Ala Met Cys His Val Gly Asp Ser Arg Gly 
105 110 115 

tat gtg ctt cgc gac gat aag ttg gta cag gtt aca gtc gac gat act 4 99 
Tyr Val Leu Arg Asp Asp Lys Leu Val Gin Val Thr Val Asp Asp Thr 
120 125 130 

ttt gtg cag teg ttg gtc get gag ggc aag ctt gat cea gaa gat gtt 547 
Phe Val Gin Ser Leu Val Ala Glu Gly Lys Leu Asp Pro Glu Asp Val 
135 140 145 

tea act cac ect cag egt tct ttg att ctg aag get tac acc ggc cat 595 
Ser Thr His Pro Gin Arg Ser Leu lie Leu Lys Ala Tyr Thr Gly His 
150 155 160 165 

ect gtg gag ccc act ctg gag caa ttc ccg gee ttg ect ggg gat egt 643 
Pro Val Glu Pro Thr Leu Glu Gin Phe Pro Ala Leu Pro Gly Asp Arg 
170 175 180 

ttg ttg ttg tgc tct gat ggt eta tea gat ccg gtt aca cac tec acg 691 
Leu Leu Leu Cys Ser Asp Gly Leu Ser Asp Pro Val Thr His Ser Thr 
185 190 195 

att gaa gaa aca gtg egt gta gge acc ccg cag gat gcg tec acc aag 739 
lie Glu Glu Thr Val Arg Val Gly Thr Pro Gin Asp Ala Ser Thr Lys 
200 205 210 

ttg gtg gag ttg gcg ctg egt tct ggc ggt ccg gac aat gtg acg gtc 787 
Leu Val Glu Leu Ala Leu Arg Ser Gly Gly Pro Asp Asn Val Thr Val 
215 220 225 

att gtg gee gat gtt gta gaa gtc acc gag gcg gaa gca gca gcg gaa 835 
He Val Ala Asp Val Val Glu Val Thr Glu Ala Glu Ala Ala Ala Glu 
230 235 240 245 

gca tea gtg ect gtc acg get ggt gcg etc aat ggt gag cag ect gaa 883 
Ala Ser Val Pro Val Thr Ala Gly Ala Leu Asn Gly Glu Gin Pro Glu 
250 255 260 
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gat ccg egg cct gat acc get geg gga ege get geg gcg ate aea egg 931 
Asp Pro Arg Pro Asp Thr Ala Ala Gly Arg Ala Ala Ala He Thr Arg 
265 270 275. 

cga get caa gtg att gat eeg gea eea aag ata tet gat get gga acg 979 
Arg Ala Gin Val He Asp Pro Ala Pro Lys He Ser Asp Ala Gly Thr 
280 285 290 

gag gat att cee aea att gag gag eea eea gag aaa agt tec age aaa 1027 
Glu Asp He Pro Thr He Glu Glu Pro Pro Glu Lys Ser Ser Ser Lys 
295 300 305 

ctt geg gta ttg ate gta gee etg gte ate ete ate ggt gta gtt gee 1075 
Leu Ala Val Leu He Val Ala Leu Val He Leu He Gly Val Val Ala 
310 315 320 325 

gca gga tgg tgg ggc tac tee cgt att gae age aet ttt tac gte gcg 1123 
Ala Gly Trp Trp Gly Tyr Ser Arg He Asp Ser Thr Phe Tyr Val Ala 
330 335 340 

gte aat gat gag gaa gee ate acc gtg gaa cac ggt gtg gat tac cge 1171 
Val Asn Asp Glu Glu Ala He Thr Val Glu His Gly Val Asp Tyr Arg 
345 350 355 

ate ttt ggc aag gat . tta cat teg caa tte cag gtg gcg tgc etg aat 1219 
He Phe Gly Lys Asp Leu His Ser Gin Phe Gin Val Ala Cys Leu Asn 
360 365 370 

gaa get ggc acc ttg tea etc aag gaa tec tgt gaa aac ggt acg tet 1267 
Glu Ala Gly Thr Leu Ser Leu Lys Glu Ser Cys Glu Asn Gly Thr Ser 
375 380 385 

ttc aaa ttg gat gat tta ccg gca tet gtt cge ggt agt gte gca gga 1315 
Phe Lys Leu Asp Asp Leu Pro Ala Ser Val Arg Gly Ser Val Ala Gly 
390 395 400 405 

tta ccg tet ggg teg tat gae gag gte cag geg caa atg caa egg etg 1363 
Leu Pro Ser Gly Ser Tyr Asp Glu Val Gin Ala Gin Met Gin Arg Leu 
410 415 420 

get get caa get ttg eea gtg tgc gtg aac tta gaa gta aea ace ggt 1411 
Ala Ala Gin Ala Leu Pro Val Cys Val Asn Leu Glu Val Thr Thr Gly 
425 430 435 

ggc gat aga aac gaa ece gga gte aat tgt agg gag gte tea 1453 
Gly Asp Arg Asn Glu Pro Gly Val Asn Cys Arg Glu Val Ser 
440 445 450 

tgaaeaeget tgaacgatta aag 1476 



<210> 72 
<211> 451 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 72 

Met Leu Lys Leu Lys Tyr Ala Val Ala Ser Asp Arg Gly Leu Val Arg 
15 10 15 
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Gly Asn Asn Glu 
20 

Ala Asp Gly Met 
35 

Met lie Asn His 
50 

Met Leu Ala Leu 
65 

Ala Glu Gly lie 



Leu Thr Ala Phe 
100 

Gly Asp Ser Arg 
115 

Thr Val Asp Asp 
130 

Asp Pro Glu Asp 

145 . . 

Ala Tyr Thr Gly 



Leu Pro Gly Asp 
180 

Val Thr His Ser 
195 

Asp Ala Ser Thr 
210 

Asp Asn Val Thr 
225 

Glu Ala Ala Ala 



Gly Glu Gin Pro 
260 

Ala Ala lie Thr 
275 

Ser -Asp Ala Gly 
290 

Lys Ser Ser Ser 
305 

He Gly Val Val 



Asp Ser Ala Tyr 



Gly Gly His Ala 
40 

Leu Arg Ala Leu 
55 

Val Gly Met Val 
70 

Ala Glu Asp Pro 
85 

Met Phe Asn Gly 



Gly Tyr Val Leu 
120 

Thr Phe Val Gin 
135 

Val Ser Thr His 
. 150 

His Pro Val Glu 
165 

Arg Leu Leu Leu 



Thr He Glu Glu 
200 

Lys Leu Val Glu 
215 

Val He Val Ala 
230 

Glu Ala Ser Val 
245 

Glu Asp Pro Arg 



Arg Arg Ala Gin 
280 

Thr Glu Asp He 
295 

Lys Leu Ala Val 
310 

Ala Ala Gly Trp 
325 



Ala Gly Pro His 
25 

Ala Gly Glu He 



Asp Val Asp Pro 
60 

Ala Gly Glu Ala 
75 

Ala Arg Asp Gly 
90 

Arg Asp Leu Ala 
105 

Arg Asp Asp Lys 



Ser Leu Val Ala 
140 

Pro Gin Arg Ser 
155 

Pro Thr Leu Glu 
170 

Cys Ser Asp Gly 
185 

Thr Val Arg Val 



Leu Ala Leu Arg 
220 

Asp Val Val Glu 
235 

Pro Val Thr Ala 
250 

Pro Asp Thr Ala 
265 

Val He Asp Pro 



Pro Thr He Glu 
300 

Leu He Val Ala 
315 

Trp Gly Tyr Ser 
330 



Leu Leu Ala Leu 
30 

Ala Ser Gin Thr 
45 

Gly Asp Asn Asp 



Asn Ala Ala He 
80 

Met Gly Thr Thr 
95 

Met Cys His Val 
110 

Leu Val Gin Val 
125 

Glu Gly Lys Leu 



Leu He Leu Lys 
160 

Gin Phe Pro Ala 
175 

Leu Ser Asp Pro 
190 

Gly Thr Pro Gin 
205 

Ser Gly Gly Pro 



Val Thr Glu Ala 
240 

Gly Ala Leu Asn 

255 

Ala Gly Arg Ala 
270 

Ala Pro Lys He 
285 

Glu Pro Pro Glu 



Leu Val He Leu 
320 

Arg He Asp Ser 
335 



Thr Phe Tyr Val Ala Val Asn Asp Glu Glu Ala He Thr Val Glu His 
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340 



345 



350 



Gly Val Asp Tyr Arg lie Phe Gly Lys Asp Leu His Ser Gin Phe Gin 
355 360 365 

Val Ala Cys Leu Asn Glu Ala Gly Thr Leu Ser Leu Lys Glu Ser Cys 
370 375 380 

Glu Asn Gly Thr Ser Phe Lys Leu Asp Asp Leu Pro Ala Ser Val Arg 
385 390 395 400 

Gly Ser Val Ala Gly Leu Pro Ser Gly Ser Tyr Asp Glu Val Gin Ala 
405 410 415 

Gin Met Gin Arg Leu Ala Ala Gin Ala Leu Pro Val Cys Val Asn Leu 
420 425 430 

Glu Val Thr Thr Gly Gly Asp Arg Asn Glu Pro Gly Val Asn Cys Arg 
435 440 445 



Glu Val Ser 
450 



<210> 73 
<211> 2199 . - 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (2176) 

<223> RXA02747 

<400> 73 

caccggcaaa gtcggcgacg gcaaagtgtg gatgactaac atcgaagagc tggttcgtgt 60 

tcgtaccggt gagcgcggcg aagcagccct ttaaaaactt atg aat aat cca gcc 115 

Met Asn Asn Pro Ala 
1 5 

cag ctg cgc caa gat act gaa aag gaa gtc ctg gcg ttg ctg ggc tct 163 
Gin Leu Arg Gin Asp Thr Glu Lys Glu Val Leu Ala Leu Leu Gly Ser 
10 15 20 

ttg gtt tta ccc gcc ggc acc gcg ctt gcc gcc acc gga tct ttg gcc 211 
Leu Val Leu Pro Ala Gly Thr Ala Leu Ala Ala Thr Gly Ser Leu Ala 
25 30 35 

agg tec gaa etc acg ccg tat tec gat ttg gac etc att ttg ate cat 259 
Arg Ser Glu Leu Thr Pro Tyr Ser Asp Leu Asp Leu lie Leu lie His 
40 45 50 

cca * cca gga gcc acc ccg gat ggc gtg gag gat ttg tgg tac ccg att 307 
Pro Pro Gly Ala Thr Pro Asp Gly Val Glu Asp Leu Trp Tyr Pro lie 
55 60 65 



tgg gac gea aaa aag cgt etc gac tac tec gtg cgc acc cca gat gag 
Trp Asp Ala Lys Lys Arg Leu Asp Tyr Ser Val Arg Thr Pro Asp Glu 
70 75 80 85 



355 
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tgt gtg get atg att tct gcg gat tec act gca gcc ctt gcc atg ctt 403 

Cys Val Ala Met He Ser Ala Asp Ser Thr Ala Ala Leu Ala Met Leu 

90 95 100 

gac ctg egg ttt gte get gge gat gag gat etg tgt gcc aaa aeg cgc 4 51 

Asp Leu Arg Phe Val Ala Gly Asp Glu Asp Leu Cys Ala Lys Thr Arg 
105 110 115 

egg cgc ate gtg gag aag tgg cgc cag gaa etc aac aaa aac ttc gat 4 99 

Arg Arg He Val Glu Lys Trp Arg Gin Glu Leu Asn Lys Asn Phe Asp 
120 125 130 

gee gtt gtg gae ace gcg att gcc egt tgg cgc cgc tec gga ecc gte 547 

Ala Val Val Asp Thr Ala He Ala Arg Trp Arg Arg Ser Gly Pro Val 
135 140 145 

gtg gca atg aeg egg cea gat ctt aaa cac gge agg gga ggg etg cgc 595 

Val Ala Met Thr Arg Pro Asp Leu Lys His Gly Arg Gly Gly Leu Arg 

150 155 160 165 

gat ttc gaa ctg ate aag gee etc gcg etc gge cac eta tgc aac ctt 643 

Asp Phe Glu Leu He Lys Ala Leu Ala Leu Gly His Leu Cys Asn Leu 

170 175 180 

eca cag ctt gat gcg caa cac cag ctg ctt etc gae gee cgc ace ttg 691 

Pro Gin Leu Asp Ala Gin His Gin Leu Leu Leu Asp Ala Arg Thr Leu . . 
185 190 195 

etg cac gte cac gcg ega cgc tee cgc gac gte ctt gac cec gaa ttt 739 

Leu His Val His Ala Arg Arg Ser Arg Asp Val Leu Asp Pro Glu Phe 
200 205 210 

gcg gtg gat gtg gcc atg gat ttg gge ttt gtt gac cgc tat cac ctg 787 

Ala Val Asp Val Ala Met Asp Leu Gly Phe Val Asp Arg Tyr His Leu 
215 220 225 

gge egg gag ate gee gat gca gee cgc gcc att gat gat gge etg ace 835 

Gly Arg Glu He Ala Asp Ala Ala Arg Ala He Asp Asp Gly Leu Thr 

230 235 240 245 

acc gcg ctg gcc ace gcc egt gge att ttg cea egt cgc aca ggt ttt 883 

Thr Ala Leu Ala Thr Ala Arg Gly He Leu Pro Arg Arg Thr Gly Phe 

250 255 260 

gca ttc agg aat get tct ega cgc cea ctt gat ctt gat gte gte gac 931 

Ala Phe Arg Asn Ala Ser Arg Arg Pro Leu Asp Leu Asp Val Val Asp 
265 270 275 

gee aac gge ace ate gaa ttg tee aaa aaa cea gat ctt aat gat cec 979 

Ala Asn Gly Thr He Glu Leu Ser Lys Lys Pro Asp Leu Asn Asp Pro 
280 285 290 

gca ctt cea ctt ega gtg gcc gca gcc gca gca acc acc gga ctt ccg 1027 

Ala Leu Pro Leu Arg Val Ala Ala Ala Ala Ala Thr Thr Gly Leu Pro 
295 300 305 

gtg gca gaa tea ace tgg gtt ega ctt aat gaa tgc ccg cea ctt ect 1075 

Val Ala Glu Ser Thr Trp Val Arg Leu Asn Glu Cys Pro Pro Leu Pro 

310 315 320 325 



gag eca tgg ect gcc aat gca gca ggg gac ttc ttt egg att etc tec 



1123 
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Glu Pro Trp Pro Ala Asn Ala Ala Gly Asp Phe Phe Arg lie Leu Ser 
330 335 340 

agt ccg aaa aac tea cgc cga gtg gtg aaa aat atg gat cgc cac gga 1171 
Ser Pro Lys Asn Ser Arg Arg Val Val Lys Asn Met Asp Arg His Gly 
345 350 355 

ttg tgg teg cgt ttt gtt cca gaa tgg gac cgc ate aaa ggg ctt atg 1219 
Leu Trp Ser Arg Phe Val Pro Glu Trp Asp Arg lie Lys Gly Leu Met 
360 365 370 

ccc cgt gaa ccc age cat att tec acc ate gat gaa cat agt ctg aac 1267 
Pro Arg Glu Pro Ser His lie Ser Thr lie Asp Glu His Ser Leu Asn 
375 380 385 

act gtt gea gga tgt gcg eta gaa act gtg acc gtc gcg cgc ccc gat 1315 
Thr Val Ala Gly Cys Ala Leu Glu Thr Val Thr Val Ala Arg Pro Asp 
390 395 400 405 

ctt tta gtt ttg gga gee ttg tac cac gac att ggc aag ggc ttc ccg 1363 
Leu Leu Val Leu Gly Ala Leu Tyr His Asp lie Gly Lys Gly Phe Pro 
410 415 420 

cgt cca cac gaa caa gta ggt gca gag atg gtg gcg agg get gca age 1411 
Arg Pro His Glu Gin Val Gly Ala Glu Met Val Ala Arg Ala Ala Ser 
425 430 435 . 

cgc atg gga ttg aac ctt cgc gat cgt gcc age gtg caa acg ctg gtc 1459 
Arg Met Gly Leu Asn Leu Arg Asp Arg Ala Ser Val Gin Thr Leu Val 
440 445 450 

gee gag cac acc gcg gtg gcc aaa ate gee gcg cgc ctt gat ccc tec 1507 
Ala Glu His Thr Ala Val Ala Lys lie Ala Ala Arg Leu Asp Pro Ser 
455 460 465 

teg gag ggc gcc gtc gat aag ctg ctt gat get gtt agg tat gac ctg 1555 
Ser Glu Gly Ala Val Asp Lys Leu Leu Asp Ala Val Arg Tyr Asp Leu 
470 475 480 485 

gtg aca ttg aat ctg ctt gag gtg eta aca gaa get gat gcg aaa gcc 1603 
Val Thr Leu Asn Leu Leu Glu Val Leu Thr Glu Ala Asp Ala Lys Ala 
490 495 500 

acg ggg cct ggc gtg tgg acg gcg cgt ttg gag cat gcg ctg egg att 1651 
Thr Gly Pro Gly Val Trp Thr Ala Arg Leu Glu His Ala Leu Arg lie 
505 510 515 

gtg tgc aag cgt gcg cgt gat cgc etc ace gat att cgc ccg gtt gcg 1699 
Val Cys Lys Arg Ala Arg Asp Arg Leu Thr Asp lie Arg Pro Val Ala 
520 525 530 

ccg atg att gcg cca cgt agt gaa att ggt ttg gtg gaa cgc gat ggc 1747 
Pro Met lie Ala Pro Arg Ser Glu lie Gly Leu Val Glu Arg Asp Gly 
535 540 545 

gtg ttc aca gtg caa tgg cac ggc gaa gac tta cat egg att ctt ggc 1795 
Val Phe Thr Val Gin Trp His Gly Glu Asp Leu His Arg lie Leu Gly 
550 555 560 565 

gta att tat gee aaa gga tgg aca ate acc gcg gcg cgc atg ctg gcc 1843 
Val lie Tyr Ala Lys Gly Trp Thr lie Thr Ala Ala Arg Met Leu Ala 
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570 575 580 

aat ggt caa tgg agt gcg gaa ttt gat gtc cgc gca aac ggc ccc caa 18 91 

Asn Gly Gin Trp Ser Ala Glu Phe Asp Val Arg Ala Asn Gly Pro Gin 

585 590 595 

gat ttt gat ccg cag cat ttc ctg cag gca tat caa tec ggt gtg ttt 1939 

Asp Phe Asp Pro Gin His Phe Leu Gin Ala Tyr Gin Ser Gly Val Phe 

600 605 610 

tec gag gtt ccc att cca gca ctt ggg ata aca gcc aca ttt tgg cac 1987 

Ser Glu Val Pro lie Pro Ala Leu Gly He Thr Ala Thr Phe Trp His 

615 620 625 

ggg aac act tta gaa gtg cgc act gag ctt cgc aca gga get att ttt 2035 

Gly Asn Thr Leu Glu Val Arg Thr Glu Leu Arg Thr Gly Ala He Phe 

630 635 640 645 

gcc ctg etc aga aca ttg ccc gat gcc etc tgg ate aac get gtg ace 2083 

Ala Leu Leu Arg Thr Leu Pro Asp Ala Leu Trp He Asn Ala Val Thr 

650 655 660 

cgc ggt gcg ace ctg att ate cag gca gca ctg aag ccc ggc ttc gat 2131 

Arg Gly Ala Thr Leu lie He Gin Ala Ala Leu Lys Pro Gly Phe Asp 

665 670 675 

cga gca aeg gtg gaa cgc tee gta gtc agg teg ttg gca ggt age 2176 

Arg Ala Thr Val Glu Arg Ser Val Val Arg Ser Leu Ala Gly Ser 

680 685 690 

tgaegtgacc tgagcggggg caa 2199 



<210> 74 
<211> 692 
<212> PRT 

<213> Corynebacteriuin glutamieum 
<400> 74 

Met Asn Asn Pro Ala Gin Leu Arg Gin Asp Thr Glu Lys Glu Val Leu 
15 10 15 

Ala Leu Leu Gly Ser Leu Val Leu Pro Ala Gly Thr Ala Leu Ala Ala 
20 25 30 

Thr Gly Ser Leu Ala Arg Ser Glu Leu Thr Pro Tyr Ser Asp Leu Asp 
35 40 45 

Leu He Leu He His Pro Pro Gly Ala Thr Pro Asp Gly Val Glu Asp 
50 55 60 

Leu Trp Tyr Pro He Trp Asp Ala Lys Lys Arg Leu Asp Tyr Ser Val 
65 70 75 80 

Arg Thr Pro Asp Glu Cys Val Ala Met He Ser Ala Asp Ser Thr Ala 
85 90 95 

Ala Leu Ala Met Leu Asp Leu Arg Phe Val Ala Gly Asp Glu Asp Leu 
100 105 110 



Cys Ala Lys Thr Arg Arg Arg He Val Glu Lys trp Arg Gin Glu Leu 
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115 



120 



125 



Asn Lys Asn Phe 
130 



Asp Ala Val Val Asp Thr Ala lie Ala Arg Trp Arg 
135 140 



Arg Ser Gly Pro 
145 



Val Val Ala Met Thr Arg Pro Asp Leu Lys His Gly 
150 155 160 



Arg Gly Gly Leu Arg Asp Phe Glu Leu lie Lys Ala Leu Ala Leu Gly 
165 170 175 



His Leu Cys Asn 
180 



Leu Pro Gin Leu Asp Ala Gin His Gin Leu Leu Leu 
185 190 



Asp Ala Arg Thr 
195 



Leu Leu His Val His Ala Arg Arg Ser Arg Asp Val 
200 205 



Leu Asp Pro Glu 
210 



Phe Ala Val Asp Val Ala Met Asp Leu Gly Phe Val 
215 220 



Asp Arg Tyr His 
225 



Leu Gly Arg Glu lie Ala Asp Ala Ala Arg Ala lie 
230 235 240 



Asp Asp Gly Leu Thr Thr Ala Leu Ala Thr Ala Arg Gly lie Leu Pro 
245 250 255 



Arg Arg Thr Gly 
260 



Phe Ala Phe Arg Asn Ala Ser Arg Arg Pro Leu Asp 
265 270 



Leu Asp Val Val 
275 



Asp Ala Asn Gly Thr lie Glu Leu Ser Lys Lys Pro 
280 285 



Asp Leu Asn Asp 
290 



Pro Ala Leu Pro Leu Arg Val Ala Ala Ala Ala Ala 
295 300 



Thr Thr Gly Leu 
305 



Pro Val Ala Glu Ser Thr Trp Val Arg Leu Asn Glu 
310 315 320 



Cys Pro Pro Leu Pro Glu Pro Trp Pro Ala Asn Ala Ala Gly Asp Phe 
325 330 335 



Phe Arg lie Leu 
340 



Ser Ser Pro Lys Asn Ser Arg Arg Val Val Lys Asn 
345 350 



Met Asp Arg His 
355 



Gly Leu Trp Ser Arg Phe Val Pro Glu Trp Asp Arg 
360 365 



lie Lys Gly Leu 
370 



Met Pro Arg Glu Pro Ser His lie Ser Thr lie Asp 
375 380 



Glu His Ser Leu 
385 



Asn Thr Val Ala Gly Cys Ala Leu Glu Thr Val Thr 
390 395 400 



Val Ala Arg Pro Asp Leu Leu Val Leu Gly Ala Leu Tyr His Asp lie 
405 410 415 



Gly Lys Gly Phe 
420 



Pro Arg Pro His Glu Gin Val Gly Ala Glu Met Val 
425 430 



Ala Arg Ala Ala 
435 



Ser Arg Met Gly Leu Asn Leu Arg Asp Arg Ala Ser 
440 445 
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Val Gin Thr Leu Val Ala Glu His Thr Ala Val Ala Lys lie Ala Ala 
450 455 460 

Arg Leu Asp Pro Ser Ser Glu Gly Ala Val Asp Lys Leu Leu Asp Ala 
465 470 475 480 

Val Arg Tyr Asp Leu Val Thr Leu Asn Leu Leu Glu Val Leu Thr Glu 
485 490 495 

Ala Asp Ala Lys Ala Thr Gly Pro Gly Val Trp Thr Ala Arg Leu Glu 
500 505 510 

His Ala Leu Arg lie Val Cys Lys Arg Ala Arg Asp Arg Leu Thr Asp 
515 520 525 

lie Arg Pro Val Ala Pro Met lie Ala Pro Arg Ser Glu lie Gly Leu 
530 535 540 

Val Glu Arg Asp Gly Val Phe Thr Val Gin Trp His Gly Glu Asp Leu 
545 550 555 560 

His Arg lie Leu Gly Val lie Tyr Ala Lys Gly Trp Thr lie Thr Ala 
565 570 575 

Ala Arg Met Leu Ala Asn Gly Gin Trp Ser Ala Glu Phe Asp Val Arg 
580 585 590 

Ala Asn Gly Pro Gin Asp Phe Asp Pro Gin His Phe Leu Gin Ala Tyr 
595 600 605 

Gin Ser Gly Val Phe Ser Glu Val Pro lie Pro Ala Leu Gly lie Thr 
610 615 620 

Ala Thr Phe Trp His Gly Asn Thr Leu Glu Val Arg Thr Glu Leu Arg 
625 630 635 640 

Thr Gly Ala lie Phe Ala Leu Leu Arg Thr Leu Pro Asp Ala Leu Trp 
645 650 655 

lie Asn Ala Val Thr Arg Gly Ala Thr Leu lie lie Gin Ala Ala Leu 
660 665 670 

Lys Pro Gly Phe Asp Arg Ala Thr Val Glu Arg Ser Val Val Arg Ser 
675 680 685 

Leu Ala Gly Ser 
690 



<210> 75 
<211> 687 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (664) 

<223> RXA02210 

<400> 75 
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ttcatggcca atgtggtggg gtcctttcta atacgccaaa tttttcaaac ccatcctctt 60 

ccatgcgtgt tttcaccgct attttccata ggagtacatt gtg tec gta gcg gca 115 

Val Ser Val Ala Ala 

1 5 

ggc gac aaa cca aca aat age cgt caa gaa ate ete gaa ggt gee cga 163 

Gly Asp Lys Pro Thr Asn Ser Arg Gin Glu lie Leu Glu Gly Ala Arg 

10 15 20 

egg tgc ttc get gag cac gge tat gaa ggc gca acc gta cgc cga ctg 211 

Arg Cys Phe Ala Glu His Gly Tyr Glu Gly Ala Thr Val Arg Arg Leu 
25 30 35 

gaa gaa gca aca ggt aaa tea cgc gga gcg ate ttt cat cac ttc ggt 259 

Glu Glu Ala Thr Gly Lys Ser Arg Gly Ala lie Phe His His Phe Gly 
40 45 50 

gac aaa gaa aac ctg ttc eta gee etc gcg egg gaa gat gca gee cgc 307 

Asp Lys Glu Asn Leu Phe Leu Ala Leu Ala Arg Glu Asp Ala Ala Arg 
55 60 65 

atg gcg gag gtg gtg tet gaa aat ggc etc gtt gaa gtg atg cga gga 355 

Met Ala Glu Val Val Ser Glu Asn Gly Leu Val Glu Val Met Arg Gly 

70 75 80 85 

atg ctg gaa gat ect gaa cga tat gac tgg atg tea gta cgc ctg gag 4 03 

Met Leu Glu Asp Pro Glu Arg Tyr Asp Trp Met Ser Val Arg Leu Glu 

90 95 100 

ate tec aag eag ctg cgc ace gac ceg gta ttc cgc gca aaa tgg att 451 

lie Ser Lys Gin Leu Arg Thr Asp Pro Val Phe Arg Ala Lys Trp lie 

105 110 115 

gat cac caa agt gtt eta gac gaa get gtc cgc gtg cgt ttg tee cgc 4 99 

Asp His Gin Ser Val Leu Asp Glu Ala Val Arg Val Arg Leu Ser Arg 
120 125 130 

aac gtg gat aag gga caa atg cgc act gac gtc ceg ate gaa gtg ctg 547 

Asn Val Asp Lys Gly Gin Met Arg Thr Asp Val Pro lie Glu Val Leu 
135 140 145 

cac acc ttc tta gag act gtt etc gac ggt ttc ate tee cgt ett get 595 

His Thr Phe Leu Glu Thr Val Leu Asp Gly Phe lie Ser Arg Leu Ala 

150 155 160 165 

ace ggc gca tec aca gaa gga ctg tec gaa gta ttg gat ctg gtc gag 643 

Thr Gly Ala Ser Thr Glu Gly Leu Ser Glu Val Leu Asp Leu Val Glu 

170 175 180 

gga act gtc cgt aaa cgc gac taaacgacce etgatteaca ett 687 
Gly Thr Val Arg Lys Arg Asp 
185 



<210> 76 
<211> 188 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 76 



BGI-123CP 



-ni- 



val Ser Val Ala Ala Gly Asp Lys Pro Thr Asn Ser Arg Gin Glu lie 
15 10 15 

Leu Glu Gly Ala Arg Arg Cys Phe Ala Glu His Gly Tyr Glu Gly Ala 
20 25 30 

Thr Val Arg Arg Leu Glu Glu Ala Thr Gly Lys Ser Arg Gly Ala lie 
35 40 45 

Phe His His Phe Gly Asp Lys Glu Asn Leu Phe Leu Ala Leu Ala Arg 
50 55 60 

Glu Asp Ala Ala Arg Met Ala Glu Val Val Ser Glu Asn Gly Leu Val 
65 70 75 80 

Glu Val Met Arg Gly Met Leu Glu Asp Pro Glu Arg Tyr Asp Trp Met 
85 90 95 

Ser Val Arg Leu Glu lie Ser Lys Gin Leu Arg Thr Asp Pro Val Phe 
100 105 110 

Arg Ala Lys Trp lie Asp His Gin Ser Val Leu Asp Glu Ala Val Arg 
115 120 125 

Val Arg Leu Ser Arg Asn Val Asp Lys Gly Gin Met Arg Thr Asp Val 
130 ■ 135 ■ 140 

Pro lie Glu Val Leu His Thr Phe Leu Glu Thr Val Leu Asp Gly Phe 
145 150 155 160 

lie Ser Arg Leu Ala Thr Gly Ala Ser Thr Glu Gly Leu Ser Glu Val 
165 170 175 

Leu Asp Leu Val Glu Gly Thr Val Arg Lys Arg Asp 
180 185 



<210> 77 
<211> 342 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (319) 

<223> RXA00221 

<400> 77 

tcggcacgat cttgccggtt ttccttgttt aggctccgaa acggatgtat actgcaaaga 60 

acggcacgat catgccgaaa gttggatcca aaggatgcac atg aac gca gaa gaa 115 

Met Asn Ala Glu Glu 
1 5 

ate gga atg gcg ctg etc aac gga cgc aaa gag eta gge ett aga caa 163 
lie Gly Met Ala Leu Leu Asn Gly Arg Lys Glu Leu Gly Leu Arg Gin 
10 15 20 

gga gag etc gca gac tta get gga gtt tct gaa ega tte ate cgc gat 211 
Gly Glu Leu Ala Asp Leu Ala Gly Val Ser Glu Arg Phe lie Arg Asp 
25 30 35 



BGI-123CP 



gtc gaa aag gga aaa act acc gtc cgc ctg gac aaa gtc ate gat gta 259 
Val Glu Lys Gly Lys Thr Thr Val Arg Leu Asp Lys Val lie Asp Val 
40 45 50 

etc cgc gtc ctt gga etc gag ctt tet gtt gga att cac gat ccc etc 307 
Leu Arg Val Leu Gly Leu Glu Leu Ser Val Gly .lie His Asp Pro Leu 
55 60 65 

aag gtt aat caa tgacecccae tgcegatatc tgg 342 
Lys Val Asn Gin 
70 



<210> 78 
<211> 73 
<212> PRT 

<213> Corynebaeterium glutamicum 
<400> 78 

Met Asn Ala Glu Glu lie Gly Met Ala Leu Leu Asn Gly Arg Lys Glu 
1 5 10 15 

Leu Gly Leu Arg Gin Gly Glu Leu Ala Asp Leu Ala Gly Val Ser Glu 
20 25 30 

Arg Phe lie Arg Asp Val Glu Lys Gly Lys Thr Thr Val Arg Leu Asp 
35 40 45 

Lys Val lie Asp Val Leu Arg Val Leu Gly Leu Glu Leu Ser Val Gly 
50 55 60 

lie His Asp Pro Leu Lys Val Asn Gin 
65 70 



<210> 79 
<211> 594 
<212> DNA 

<213> Corynebaeterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (571) 
<223> RXN00551 

<400> 79 

acttctcaag tgacgccaag gtaagttgta etttttctgt ccaaattatt getttttccg 60 

tagataggtt atcgaacgga aattacttgg caataccgct atg ctg gea ggc atg 115 

Met Leu Ala Gly Met 
1 5 

cet aat tta aac get gag gag eta gea gtc cgc gtg cga ccc gcg ctg 163 
Pro Asn Leu Asn Ala Glu Glu Leu Ala Val Arg Val Arg Pro Ala Leu 
10 15 20 

aca aaa etc tac gtt etc- tat tte cgc cgc tet gtg aat tet gac etc 211 
Thr Lys Leu Tyr Val Leu Tyr Phe Arg Arg Ser Val Asn Ser Asp Leu 
25 30 35 



BGI-123CP 



- 113 - 



teg ggt cca cag etc act att ttg agt cgc ctg gaa gaa aac ggc oca 259 
Ser Gly Pro Gin Leu Thr lie Leu Ser Arg Leu Glu Glu Asn Gly Pro 
40 45 50 

tec cga att agt cgc ate gcg gaa ctt gaa gat att egt atg cca acc 307 
Ser Arg lie Ser Arg lie Ala Glu Leu Glu Asp lie Arg Met Pro Thr 
55 60 65 

get teg aat get ctg cat cag ctg gag caa etc aac ctg gtt gag egt 355 
Ala Ser Asn Ala Leu His Gin Leu Glu Gin Leu Asn Leu Val Glu Arg 
70 75 80 85 

ate cgc gae ace aaa gae cgc cga ggc gtg cag gtt cag etc act gat 403 
lie Arg Asp Thr Lys Asp Arg Arg Gly Val Gin Val Gin Leu Thr Asp 
90 95 100 

eat gga cgc gaa gag ctt gag cgc gtg aac aat gaa cga aac gea gag 451 
His Gly Arg Glu Glu Leu Glu Arg Val Asn Asn Glu Arg Asn Ala Glu 
105 110 115 

atg get cga etc ctt gaa atg etc ace cca gag cag ctg gaa egt acc 4 99 
Met Ala Arg Leu Leu Glu Met Leu Thr Pro Glu Gin Leu Glu Arg Thr 
120 125 130 

gaa gae ctg gtg gat ate att act gag ctt gea gag gtg tac ggt age 547 
Glu Asp Leu Val Asp lie lie Thr Glu Leu Ala Glu Val Tyr Gly Ser 
135 140 145 

tgg aaa gag acc gae age ggt tct taacagtttt ctccatctea act 594 
Trp Lys Glu Thr Asp Ser Gly Ser 
150 155 



<210> 80 
<211> 157 
<212> PRT 

<213> Corynebacterium glutamieum 
<400> 80 

Met Leu Ala Gly Met Pro Asn Leu Asn Ala Glu Glu Leu Ala Val Arg 
15 10 15 

Val Arg Pro Ala Leu Thr Lys Leu Tyr Val Leu Tyr Phe Arg Arg Ser 
20 25 30 

Val Asn Ser Asp Leu Ser Gly Pro Gin Leu Thr lie Leu Ser Arg Leu 
35 40 45 

Glu Glu Asn Gly Pro Ser Arg lie Ser Arg lie Ala Glu Leu Glu Asp 
50 55 60 

lie Arg Met Pro Thr Ala Ser Asn Ala Leu His Gin Leu Glu Gin Leu 
65 70 75 80 

Asn Leu Val Glu Arg lie Arg Asp Thr Lys Asp Arg Arg Gly Val Gin 
85 90 95 

Val Gin Leu Thr Asp His Gly Arg Glu Glu Leu Glu Arg Val Asn Asn 
100 105 110 



Glu Arg Asn Ala Glu Met Ala Arg Leu Leu Glu Met Leu Thr Pro Glu 



BGI-123CP 
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115 120 125 

Gin Leu Glu Arg Thr Glu Asp Leu Val Asp lie lie Thr Glu Leu Ala 
130 135 140 

Glu Val Tyr Gly Ser Trp Lys Glu Thr Asp Ser Gly Ser 
145 150 155 



<210> 81 
<211> 448 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (448) 

<223> FRXA00551 

<400> 81 

acttctcaag tgacgccaag gtaagttgta ctttttctgt ccaaattatt gctttttccg '60 

tagataggtt atcgaacgga aattacttgg caataccgct atg ctg gca ggc atg 115 

Met Leu Ala Gly Met 

1 5 

cct aat tta aac get gag gag eta gca gtc cgc gtg cga ccc gcg ctg 163 

Pro Asn Leu Asn Ala Glu Glu Leu Ala Val Arg Val Arg Pro Ala Leu 

10 15 20 

aca aaa etc tac gtt etc tat ttc cgc cgc tet gtg aat tct gae etc 211 
Thr Lys Leu Tyr Val Leu Tyr Phe Arg Arg Ser Val Asn Ser Asp Leu 
25 30 35 

teg ggt cea cag etc act att ttg agt cgc ctg gaa gaa aac ggc cea 259 
Ser Gly Pro Gin Leu Thr lie Leu Ser Arg Leu Glu Glu Asn Gly Pro 
40 45 50 

tee cga att agt cgc ate gcg gaa ctt gaa gat att cgt atg cea ace 307 
Ser Arg lie Ser Arg lie Ala Glu Leu Glu Asp lie Arg Met Pro Thr 
55 60 65 

get teg aat get ctg eat cag ctg gag caa etc aac ctg gtt gag cgt 355 
Ala Ser Asn Ala Leu His Gin Leu Glu Gin Leu Asn Leu Val Glu Arg 
70 75 80 85 

ate cgc gae ace aaa gae cgc cga ggc gtg cag gtt cag etc act gat 4 03 
lie Arg Asp Thr Lys Asp Arg Arg Gly Val Gin Val Gin Leu Thr Asp 
90 95 100 

cat gga cge gaa gag ctt gag cgc gtg aac aat gaa cga aac gca 448 
His Gly Arg Glu Glu Leu Glu Arg Val Asn Asn Glu Arg Asn Ala 
105 110 115 



<210> 82 
<211> 116 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 82 



BGI-123CP 



-115- 



Met Leu Ala Gly Met Pro Asn Leu Asn Ala Glu Glu Leu Ala Val Arg 
15 10 15 

Val Arg Pro Ala Leu Thr Lys Leu Tyr Val Leu Tyr Phe Arg Arg Ser 
20 25 30 

Val Asn Ser Asp Leu Ser Gly Pro Gin Leu Thr lie Leu Ser Arg Leu 
35 40 45 

Glu Glu Asn Gly Pro Ser Arg lie Ser Arg lie Ala Glu Leu Glu Asp 
50 55 60 

lie Arg Met Pro Thr Ala Ser Asn Ala Leu His Gin Leu Glu Gin Leu 
65 70 75 80 

Asn Leu Val Glu Arg lie Arg Asp Thr Lys Asp Arg Arg Gly Val Gin 
85 90 95 

Val Gin Leu Thr Asp His Gly Arg Glu Glu Leu Glu Arg Val Asn Asn 
100 105 110 

Glu Arg Asn Ala 
115 



<210> 83 
<211> 588 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (565) 

<223> RXA01763 

<400> 83 

attttgaaaa cttacatcgt tcgcttgacg cacagaatgc atgcatgttc aaatgattga 60 

agatcgaaac tatttttcag ccagttcaca tggagccact atg acc acc age aac 115 

Met Thr Thr Ser Asn 
1 5 

ccc acc gcc gag ate att ggc gga eea gaa ega ttc etc gag gee gaa 163 
Pro Thr Ala Glu lie lie Gly Gly Pro Glu Arg Phe Leu Glu Ala Glu 
10 15 20 

ttg tec cag cag att caa ttc etc act gee ege gca ega gee aag gga 211 
Leu Ser Gin Gin lie Gin Phe Leu Thr Ala Arg Ala Arg Ala Lys Gly 
25 30 35 

tec gcc aaa gga aac gaa gcc tta gtc gac etc gga ctt aaa gtt cgc 259 
Ser Ala Lys Gly Asn Glu Ala Leu Val Asp Leu Gly Leu Lys Val Arg 
40 45 50 

caa tac tee aca ctg tec eta gcg gcc age gga tta aaa cca acc caa 307 
Gin Tyr Ser Thr Leu Ser Leu Ala Ala Ser Gly Leu Lys Pro Thr Gin 
55 60 65 

ega gaa ttg gga gca ttt etc gac eta gac cca agt cag att gtt gcc 355 
Arg Glu Leu Gly Ala Phe Leu Asp Leu Asp Pro Ser Gin lie Val Ala 
70 75 80 85 



BGI-123CP 




ttg gtc gat ttc eta gaa aag cgc gga tta gtg gcc egg gaa gtt gac 403 
Leu Val Asp Phe Leu Glu Lys Arg Gly Leu Val Ala Arg Glu Val Asp 
90 ^ 95 100 

ccc egg gat agg cgc teg aag ate ate ate gee acc gaa aaa ggt ctg 451 
Pro Arg Asp Arg Arg Ser Lys lie lie lie Ala Thr Glu Lys Gly Leu 
105 110 115 

gaa att cac gae gaa gee acc aaa cgc etc etc ate gee gag ggt gaa 4 99 
Glu lie His Asp Glu Ala Thr Lys Arg Leu Leu lie Ala Glu Gly Glu 
120 125 130 

tet eta aaa aae etc aee tec gac gag caa gaa caa eta agg gaa ctg 547 
Ser Leu Lys Asn Leu Thr Ser Asp Glu Gin Glu Gin Leu Arg Glu Leu 
135 140 145 

ctg etc aaa ate gee ttt taagtetett aaccacgeeg gee 588 
Leu Leu Lys lie Ala Phe 
150 155 



<210> 84 
<211> 155 
<212> PRT 

<213> Corynebacterium glutamieum 
<400> 84 

Met Thr Thr Ser Asn Pro Thr Ala Glu lie lie Gly Gly Pro Glu Arg 
15 10 15 

Phe Leu Glu Ala Glu Leu Ser Gin Gin lie Gin Phe Leu Thr Ala Arg 
20 25 30 

Ala Arg Ala Lys Gly Ser Ala Lys Gly Asn Glu Ala Leu Val Asp Leu 
35 40 45 

Gly Leu Lys Val Arg Gin Tyr Ser Thr Leu Ser Leu Ala Ala Ser Gly 
50 55 60 

Leu Lys Pro Thr Gin Arg Glu Leu Gly Ala Phe Leu Asp Leu Asp Pro 
65 70 75 80 

Ser Gin lie Val Ala Leu Val Asp Phe Leu Glu Lys Arg Gly Leu Val 
85 90 95 

Ala Arg Glu Val Asp Pro Arg Asp Arg Arg Ser Lys lie lie lie Ala 
100 105 110 

Thr Glu Lys Gly Leu Glu lie His Asp Glu Ala Thr Lys Arg Leu Leu 
115 120 125 

lie Ala Glu Gly Glu Ser Leu Lys Asn Leu Thr Ser Asp Glu Gin Glu 
130 135 140 

Gin Leu Arg Glu Leu Leu Leu Lys lie Ala Phe 
145 150 155 



<210> 85 
<211> 717 



BGI-123CP 




<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (694) 

<223> RXA02667 

<400> 85 

gcgcagcagg gtgaagtatt aaataggtcg cttgcatgga caatgcgggc gccaccggct 60 



ggttctagca aaaatggaac cgccattaga aggagtggga atg gaa ttc aag gtc 

Met Glu Phe Lys Val 
1 5 



115 



gga gat acc gtc gtt tac ccg cac cac gga get gca att att tea gcc 
Gly Asp Thr Val Val Tyr Pro His His Gly Ala Ala lie lie Ser Ala 
10 15 20 



163 



ctg gag cag cgt gaa atg aat ggt gag acg gtg gac tac ctg gtt etc 
Leu Glu Gin Arg Glu Met Asn Gly Glu Thr Val Asp Tyr Leu Val Leu 
25 30 35 



211 



cag ate aat cat tec gat etc gtc gtt cge gtt eca gca aag aac get 
Gin lie Asn His Ser Asp Leu Val Val Arg Val Pro Ala Lys Asn Ala 
40 45 50 



259 



gaa etc gtt ggc gtg cgt gac gtt gtc ggc gag gag ggc ctg cag aag 
Glu Leu Val Gly Val Arg Asp Val Val Gly Glu Glu Gly Leu Gin Lys 
55 60 65 



307 



gtt ttc tct gtt ctt cgt gaa att gac gtc gaa gaa gcc ggc aac tgg 
Val Phe Ser Val Leu Arg Glu* lie Asp Val Glu Glu Ala Gly Asn Trp 
70 75 80 85 



355 



tee cge cgt tac aag get aac cag gag cgt ttg get tec ggt gac gtg 
Ser Arg Arg Tyr Lys Ala Asn Gin Glu Arg Leu Ala Ser Gly Asp Val 
90 95 100 



403 



aac aag gtc get gag gtt gtc cgt gac ctg tgg cgt cgt gat cag gat 
Asn Lys Val Ala Glu Val Val Arg Asp Leu Trp Arg Arg Asp Gin Asp 
105 110 115 



451 



cgt ggc ctt tec get ggt gag aag cge atg etc tec aag gcg cgt cag 
Arg Gly Leu Ser Ala Gly Glu Lys Arg Met Leu Ser Lys Ala Arg Gin 
120 125 130 



499 



gtt ctt gtt ggt gag etc gcg etc gcc gaa ace gtg gac gat gag aag 
Val Leu Val Gly Glu Leu Ala Leu Ala Glu Thr Val Asp Asp Glu Lys 
135 140 145 



547 



gcg gat get ttc etc age eag gtc gat gag ace att get cge eae cge 
Ala Asp Ala Phe Leu Ser Gin Val Asp Glu Thr lie Ala Arg His Arg 
150 155 160 165 



595 



get gac ctg etc ggc gac gag gaa gag aag aag gac gca ttc gac gac 
Ala Asp Leu Leu Gly Asp Glu Glu Glu Lys Lys Asp Ala Phe Asp Asp 
170 175 180 



643 



ttc gac gat tec gac gtg gat ctt gac gat ctg age ttc gac gac gaa 
Phe Asp Asp Ser Asp Val Asp Leu Asp Asp Leu Ser Phe Asp Asp Glu 



691 



BGI-123CP 
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185 190 195 

gat tagacgccca tgtcgtctac acg 717 
Asp 



<210> 86 
<211> 198 
<212> PRT 

<21.3> Corynebacterium glutamicum 
<400> 86 

Met Glu Phe Lys Val Gly Asp Thr Val Val Tyr Pro His His Gly Ala 
15 10 15 

Ala He He Ser Ala Leu Glu Gin Arg Glu Met Asn Gly Glu Thr Val 
20 25 30 

Asp Tyr Leu Val Leu Gin He Asn His Ser Asp Leu Val Val Arg Val 
35 40 45 

Pro Ala Lys Asn Ala Glu Leu Val Gly Val Arg Asp Val Val Gly Glu 
50 55 60 

Glu Gly Leu Gin Lys Val Phe Ser Val Leu Arg Glu He Asp Val Glu 
65 70 75 80 

Glu Ala Gly Asn Trp Ser Arg Arg Tyr Lys Ala Asn Gin Glu Arg Leu 
85 90 95 

Ala Ser Gly Asp Val Asn Lys Val Ala Glu Val Val Arg Asp Leu Trp 
100 105 110 

Arg Arg Asp Gin Asp Arg Gly Leu Ser Ala Gly Glu Lys Arg Met Leu 
115 120 125 

Ser Lys Ala Arg Gin Val Leu Val Gly Glu Leu Ala Leu Ala Glu Thr 
130 135 140 

Val Asp Asp Glu Lys Ala Asp Ala Phe Leu Ser Gin Val Asp Glu Thr 
145 150 155 160 

He Ala Arg His Arg Ala Asp Leu Leu Gly Asp Glu Glu Glu Lys Lys 
165 170 175 

Asp Ala Phe Asp Asp Phe Asp Asp Ser Asp Val Asp Leu Asp Asp Leu 
180 185 190 

Ser Phe Asp Asp Glu Asp 
195 



<210> 87 
<211> 479 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (456) 



BGI-123CP 
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<223> RXA00348 
<400> 87 

acc cgc gag cgc etc gaa aac gcc caa tac cag gta caa cgc gac cga 48 
Thr Arg Glu Arg Leu Glu Asn Ala Gin Tyr Gin Val Gin Arg Asp Arg 
15 10 15 

gtc agg ggt gcc atg gaa gtc ttt ate gaa gcg gga ate gat cec ggc 96 
Val Arg Gly Ala Met Glu Val Phe He Glu Ala Gly He Asp Pro Gly 
20 25 30 

acc gtg ccg ate atg gaa tgc tgg ate aac aac cgc caa cac aac ttc 144 
Thr Val Pro He Met Glu Cys Trp He Asn Asn Arg Gin His Asn Phe 
35 40 45 

gaa gtg gcc aaa gaa ett eta gaa aca cac eca gac etc ace gca gta 192 
Glu Val Ala Lys Glu Leu Leu Glu Thr His Pro Asp Leu Thr Ala Val 
50 55 60 

etc tgt ace gtc gat gca etg gca ttc ggc gtt etg gaa tac ett aaa 240 
Leu Cys Thr Val Asp Ala Leu Ala Phe Gly Val Leu Glu Tyr Leu Lys 
65 70 75 80 

age gta ggt aaa tea gcg cet gca gat eta tee etc act ggt ttc gat 288 
Ser Val Gly Lys Ser Ala Pro Ala Asp Leu Ser Leu Thr Gly Phe Asp 
8 5 . 90 95 

ggc acc cac atg gca etc gca egg gat etc ace acc gtc ate caa cec 336 
Gly Thr His Met Ala Leu Ala Arg Asp Leu Thr Thr Val He Gin Pro 
100 105 110 

aac aaa etc aaa ggg ttc aaa gcc ggc gaa aca etg ttg aaa atg att 384 
Asn Lys Leu Lys Gly Phe Lys Ala Gly Glu Thr Leu Leu Lys Met He 
115 120 125 

gac aaa gaa tac gtg gaa eca gaa gtg gaa ttg gaa act tec ttc cac 432 
Asp Lys Glu Tyr Val Glu Pro Glu Val Glu Leu Glu Thr Ser Phe His 
130 135 140 

eca ggt tee aeg gtt gcg eca ate taggcttgtg geactttteg tgc 479 
Pro Gly Ser Thr Val Ala Pro He 
145 150 



<210> 88 
<211> 152 
<212> PRT 

<213> Corynebacterium glutamieum 
<400> 88 

Thr Arg Glu Arg Leu Glu Asn Ala Gin Tyr Gin Val Gin Arg Asp Arg 
15 10 15 

Val Arg Gly Ala Met Glu Val Phe He Glu Ala Gly He Asp Pro Gly 
20 25 30 



Thr Val Pro He Met Glu Cys Trp He Asn Asn Arg Gin His Asn Phe 
35 40 45 



Glu Val Ala Lys Glu Leu Leu Glu Thr His Pro Asp Leu Thr Ala Val 
50 55 60 



BGI-123CP 
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Leu Cys Thr Val 
65 

Ser Val Gly Lys 



Gly Thr His Met 
100 

Asn Lys Leu Lys 
115 

Asp Lys Glu Tyr 
130 

Pro Gly Ser Thr 
145 



Asp Ala Leu Ala 
70 

Ser Ala Pro Ala 
85 

Ala Leu Ala Arg 



Gly Phe Lys Ala 
120 

Val Glu Pro Glu 
135 

Val Ala Pro lie 
150 



Phe Gly Val Leu 
75 

Asp Leu Ser Leu 
90 

Asp Leu Thr Thr 
105 

Gly Glu Thr Leu 



Val Glu Leu Glu 
140 



Glu Tyr Leu Lys 
80 

Thr Gly Phe Asp 
95 

Val lie Gin Pro 
110 

Leu Lys Met lie 
125 

Thr Ser Phe His 



<210> 89 
<211> 567 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> . I .... 

<221> CDS 

<222> (101) . . (544) 

<223> RXA01500 

<400> 89 

acaccctcac ctggaatttt gcagaaatag ggcaagaatc aaaatagtgg gaaatcccca 60 

tgtttcgcga agtcccattg ttggagttag gcttataccc atg get acg cat cca 115 

Met Ala Thr His Pro 

1 5 

gat att ccc aca gag ttg ctt gaa tot ccg age tat caa ctt gaa cga 163 

Asp lie Pro Thr Glu Leu Leu Glu Ser Pro Ser Tyr Gin Leu Glu Arg 

10 15 20 

ctt cga cga cgc act cgt gac cat gtt gag gcc gaa ttg gcc aag cat 211 
Leu Arg Arg Arg Thr Arg Asp His Val Glu Ala Glu Leu Ala Lys His 
25 30 35 

gag acc acg atg agg gaa ttc tgg acg ctt aca tgt ctg gtt cat tec 259 
Glu Thr Thr Met Arg Glu Phe Trp Thr Leu Thr Cys Leu Val His Ser 
40 45 50 

gac get gca age cag tea gtt ctg tgt gag ctg ctg gee att gat gea 307 
Asp Ala Ala Ser Gin Ser Val Leu Cys Glu Leu Leu Ala lie Asp Ala 
55 60 65 

teg gat atg gte aga etc gtt gac tea ctt gag gta cgc gge tgg geg 355 
Ser Asp Met Val Arg Leu Val Asp Ser Leu Glu Val Arg Gly Trp Ala 
70 75 80 85 



aaa agg gaa cgt gat ccc aaa gac cgt cgt cgc caa att gtt gcg tea 
Lys Arg Glu Arg Asp Pro Lys Asp Arg Arg Arg Gin lie Val Ala Ser 
90 95 100 



403 



BGI-123CP 
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acg aag aag gga aaa aac 
Thr Lys Lys Gly Lys Asn 
105 

gag gca gag gat get gcg 
Glu Ala Glu Asp Ala Ala 
120 

cac ctt cgt aaa ttg gcc 
His Leu Arg Lys Leu Ala 
135 

taaatataac gtggcattga g^ 



gcc cag gcg gat ctg cac 
Ala Gin Ala Asp Leu His 
110 

ttg gat gag tct acg tec 
Leu Asp Glu Ser Thr Ser 
125 

gca gca att ate tec ace 
Ala Ala lie lie Ser Thr 
140 145 



aaa gtt gtg ctt 451 
Lys Val Val Leu 
115 

aag cag ttg aag 499 

Lys Gin Leu Lys 

130 

gaa gag gac 544 
Glu Glu Asp 



567 



<210> 90 
<211> 148 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 90 

Met Ala. Thr His Pro Asp lie Pro Thr Glu Leu Leu Glu Ser Pro Ser 
15 10 15 

Tyr Gin Leu Glu Arg Leu Arg Arg Arg Thr Arg Asp His Val Glu Ala 
20 , 25 30 

Glu Leu Ala Lys His Glu Thr Thr Met Arg Glu Phe Trp Thr Leu Thr 
35 40 45 

Cys Leu Val His Ser Asp Ala Ala Ser Gin Ser Val Leu Cys Glu Leu 
50 55 60 

Leu Ala lie Asp Ala Ser Asp Met Val Arg Leu Val Asp Ser Leu Glu 
65 70 75 80 

Val Arg Gly Trp Ala Lys Arg Glu Arg Asp Pro Lys Asp Arg Arg Arg 
85 90 95 

Gin lie Val Ala Ser Thr Lys Lys Gly Lys Asn Ala Gin Ala Asp Leu 
100 105 110 

His Lys Val Val Leu Glu Ala Glu Asp Ala Ala Leu Asp Glu Ser Thr 
115 120 125 

Ser Lys Gin Leu Lys His Leu Arg Lys Leu Ala Ala Ala lie lie Ser 
130 135 140 

Thr Glu Glu Asp 
145 



<210> 91 
<211> 272 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (37) . . (249) 

<223> RXA01125 



BGI-123CP 
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<400> 91 

atcggattct ccacggaact ggaatcggtg atctaa atg gcc ate ate gtc gac 54 

Met Ala lie lie Val Asp 
1 5 

ate gat gte atg ete gee ege cge aaa atg gge gtc ggc gaa etc gcc 102 
lie Asp Val Met Leu Ala Arg Arg Lys Met Gly Val Gly Glu Leu Ala 
10 15 20 

gaa aaa ate gge ate acc cca gee aac etc teg gtc tta aaa aac ggg 150 
Glu Lys lie Gly lie Thr Pro Ala Asn Leu Ser Val Leu Lys Asn Gly 
25 30 35 

ege gea aaa geg ata cgc ttc age aca ttg gag gee att tgc cge gag 198 
Arg Ala Lys Ala lie Arg Phe Ser Thr Leu Glu Ala lie Cys Arg Glu 
40 45 50 

etc ggc tgc cag ccg ggc gac att ttg egt tac gac gcc tec etc cae 24 6 
Leu Gly Cys Gin Pro Gly Asp lie Leu Arg Tyr Asp Ala Ser Leu His 
55 60 65 70 

aac taaaeecgaa aegcaaagag ccc 272 
Asn 



<210> 92 
<211> 71 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 92 

Met Ala lie lie Val Asp lie Asp Val Met Leu Ala Arg Arg Lys Met 
15 10 15 

Gly Val Gly Glu Leu Ala Glu Lys lie Gly lie Thr Pro Ala Asn Leu 
20 25 30 

Ser Val Leu Lys Asn Gly Arg Ala Lys Ala lie Arg Phe Ser Thr Leu 
35 40 45 

Glu Ala lie Cys Arg Glu Leu Gly Cys Gin Pro Gly Asp lie Leu Arg 
50 55 60 

Tyr Asp Ala Ser Leu His Asn 
65 70 



<210> 93 
<211> 804 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (781) 

<223> RXN00822 

<400> 93 

eagttaggtg teatccggat tttatetcaa accctaacac cecaggtgtt gccactcatc 60 



BGM23CP 




cggactcaaa caagatgtgt gcagatgaag gagaaaagca gtg gaa ggt gta cag 115 

Val Glu Gly Val Gin 
1 5 

gag ate ctg teg egc gee gga att ttt caa ggc gtt gac eea aeg gca 163 
Glu lie Leu Ser Arg Ala Gly lie Phe Gin Gly Val Asp Pro Thr Ala 
10 15 20 

gtc aat aac etc ate eag gat atg gag acc gtt cge ttc eea egc gga 211 
Val Asn Asn Leu lie Gin Asp Met Glu Thr Val Arg Phe Pro Arg Gly 
25 30 35 

gca acc ate ttc gac gag ggc gag cea ggt gac cge ett tac ate ate 259 
Ala Thr lie Phe Asp Glu Gly Glu Pro Gly Asp Arg Leu Tyr lie lie 
40 45 50 

acc tec ggc aaa gtg aag ett geg egc cae gca ceg gac ggc cge gaa 307 
Thr Ser Gly Lys Val Lys Leu Ala Arg His Ala Pro Asp Gly Arg Glu 
55 60 65 

aac ctg ctg acc ate atg ggt ect tec gac atg ttc ggt gag etc tec 355 
Asn Leu Leu Thr lie Met Gly Pro Ser Asp Met Phe Gly Glu Leu Ser 
70 75 80 85 

ate ttc gac eea ggc cea egc ace tec tet gca gtg tgt gtc ace gaa 40j3'- 
Ile Phe Asp Pro Gly Pro Arg Thr Ser Ser Ala Val Cys Val Thr Glu 
90 95 100 

gtt eat gca gca acc atg aac tet gac atg ctg cge aac tgg gta get 451 
Val His Ala Ala Thr Met Asn Ser Asp Met Leu Arg Asn Trp Val Ala 
105 110 115 

gac cae cea get ate get gag eag etc ctg egc gtt ctg get egt cgt 4 99 
Asp His Pro Ala lie Ala Glu Gin Leu Leu Arg Val Leu Ala Arg Arg 
120 125 130 

ctg cgt cge acc aac get tee ctg get gac etc ate ttc acc gac gtc 547 
Leu Arg Arg Thr Asn Ala Ser Leu Ala Asp Leu lie Phe Thr Asp Val 
135 140 145 

cea ggc cge gtt get aag acc ett ctg eag ctg get aac cge ttc ggc 595 
Pro Gly Arg Val Ala Lys Thr Leu Leu Gin Leu Ala Asn Arg Phe Gly 
150 155 160 165 

ace caa gaa get ggc geg ctg cge gtg aac cae gac etc act cag gaa 643 
Thr Gin Glu Ala Gly Ala Leu Arg Val Asn His Asp Leu Thr Gin Glu 
170 175 180 

gaa ate gca cag etc gtc ggt get tec cgt gaa act gtg aat aag get 691 
Glu lie Ala Gin Leu Val Gly Ala Ser Arg Glu Thr Val Asn Lys Ala 
185 190 195 

ett gca aeg ttc gca cae egt ggc tgg ate cge etc gag ggc aag tec 739 
Leu Ala Thr Phe Ala His Arg Gly Trp lie Arg Leu Glu Gly Lys Ser 
200 205 210 

gtc etc att gtg gac ace gag cat ttg gca cgt cge get ega 781 
Val Leu lie Val Asp Thr Glu His Leu Ala Arg Arg Ala Arg 
215 220 225 



BGM23CP 




taatcaccaa agcgctaaaa age 



<210> 94 
<211> 227 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 94 

Val Glu Gly Val Gin Glu lie Leu Ser Arg Ala Gly lie Phe Gin Gly 
15 10 15 

Val Asp Pro Thr Ala Val Asn Asn Leu lie Gin Asp Met Glu Thr Val 
20 25 30 

Arg Phe Pro Arg Gly Ala Thr lie Phe Asp Glu Gly Glu Pro Gly Asp 
35 40 45 

Arg Leu Tyr lie lie Thr Ser Gly Lys Val Lys Leu Ala Arg His Ala 
50 55 60 

Pro Asp Gly Arg Glu Asn Leu Leu Thr lie Met Gly Pro Ser Asp Met 
65 70 75 80 

Phe Gly Glu Leu Ser lie Phe Asp Pro Gly Pro Arg Thr Ser Ser Ala 
85 90 95 

Val Cys Val Thr Glu Val His Ala Ala Thr Met Asn Ser Asp Met Leu 
100 105 110 

Arg Asn Trp Val Ala Asp His Pro Ala lie Ala Glu Gin Leu Leu Arg 
115 120 125 

Val Leu Ala Arg Arg Leu Arg Arg Thr Asn Ala Ser Leu Ala Asp Leu 
130 135 140 

lie Phe Thr Asp Val Pro Gly Arg Val Ala Lys Thr Leu Leu Gin Leu 
145 150 155 160 

Ala Asn Arg Phe Gly Thr Gin Glu Ala Gly Ala Leu Arg Val Asn His 
165 170 175 

Asp Leu Thr Gin Glu Glu lie Ala Gin Leu Val Gly Ala Ser Arg Glu 
180 185 190 

Thr Val Asn Lys Ala Leu Ala Thr Phe Ala His Arg Gly Trp lie Arg 
195 200 205 

Leu Glu Gly Lys Ser Val Leu lie Val Asp Thr Glu His Leu Ala Arg 
210 215 220 

Arg Ala Arg 
225 



<210> 95 
<211> 804 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 



BGI-123CP <w -125 



<221> CDS 

<222> (101) . . (781) 

<223> FRXA00822 

<400> 95 

cagttaggtg tcatccggat tttatctcaa accctaacac cccaggtgtt gccactcatc 60 

cggactcaaa caagatgtgt gcagatgaag gagaaaagca gtg gaa ggt gta cag 115 

Val Glu Gly Val Gin 

1 5 

gag ate ctg teg cgc gcc gga att ttt caa ggc gtt gac cca acg gca 163 

Glu lie Leu Ser Arg Ala Gly lie Phe Gin Gly Val Asp Pro Thr Ala 

10 15 20 

gtc aat aac etc ate eag gat atg gag ace gtt cgc ttc cca cgc gga 211 

Val Asn Asn Leu lie Gin Asp Met Glu Thr Val Arg Phe Pro Arg Gly 
25 30 35 

gca acc ate ttc gac gag ggc gag eea ggt gae cgc ett tac ate ate 259 

Ala Thr lie Phe Asp Glu Gly Glu Pro Gly Asp Arg Leu Tyr lie lie 
40 45 50 

acc tec ggc aaa gtg aag ett gcg cgc cac gca ecg gac ggc cgc gaa 307 

Thr Ser Gly Lys Val Lys Leu Ala Arg His Ala Pro Asp Gly Arg Glu 
55 60 ■ 65 - 

aac ctg ctg acc ate atg ggt cet tec gac atg ttc ggt gag etc tee 355 

Asn Leu Leu Thr lie Met Gly Pro Ser Asp Met Phe Gly Glu Leu Ser 

70 75 80 85 

ate ttc gac cca ggc cca cgc ace tec tct gca gtg tgt gtc acc gaa 403 

lie Phe Asp Pro Gly Pro Arg Thr Ser Ser Ala Val Cys Val Thr Glu 

90 95 100 

gtt eat gca gca ace atg aac tct gae atg ctg cgc aac tgg gta get 451 

Val His Ala Ala Thr Met Asn Ser Asp Met Leu Arg Asn Trp Val Ala 
105 110 115 

gae cac cca get ate get gag eag etc ctg cgc gtt ctg get egt cgt 4 99 

Asp His Pro Ala lie Ala Glu Gin Leu Leu Arg Val Leu Ala Arg Arg 
120 125 130 

ctg cgt cgc acc aac get tec ctg get gac etc ate ttc acc gac gtc 547 

Leu Arg Arg Thr Asn Ala Ser Leu Ala Asp Leu lie Phe Thr Asp Val 
135 140 145 

cca ggc cgc gtt get aag acc ett ctg cag ctg get aac cgc ttc ggc 595 

Pro Gly Arg Val Ala Lys Thr Leu Leu Gin Leu Ala Asn Arg Phe Gly 

150 155 160 165 

acc caa gaa get ggc gcg ctg cgc gtg aac cac gac etc act cag gaa 643 

Thr Gin Glu Ala Gly Ala Leu Arg Val Asn His Asp Leu Thr Gin Glu 

170 175 180 

gaa ate gca cag etc gtc ggt get tec cgt gaa act gtg aat aag get 691 

Glu lie Ala Gin Leu Val Gly Ala Ser Arg Glu Thr Val Asn Lys Ala 
185 190 195 



ett gca acg ttc gca cac cgt ggc tgg ate cgc etc gag ggc aag tec 
Leu Ala Thr Phe Ala His Arg Gly Trp lie Arg Leu Glu Gly Lys Ser 



739 



BGI-123CP -126- 



200 205 210 

gtc etc att gtg gac acc gag cat ttg gca cgt cgc get cga 781 
Val Leu lie Val Asp Thr Glu His Leu Ala Arg Arg Ala Arg 
215 220 225 

taatcaccaa agcgctaaaa age 804 



<210> 96 
<211> 227 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 96 

Val Glu Gly Val Gin Glu lie Leu Ser Arg Ala Gly lie Phe Gin Gly 
15 10 15 

Val Asp Pro Thr Ala Val Asn Asn Leu lie Gin Asp Met Glu Thr Val 
20 25 30 

Arg Phe Pro Arg Gly Ala Thr lie Phe Asp Glu Gly Glu Pro Gly Asp 
35 40 45 

Arg Leu Tyr lie lie Thr Ser Gly Lys Val Lys Leu Ala Arg His Ala 
50 55 60 

Pro Asp Gly Arg Glu Asn Leu Leu Thr lie Met Gly Pro Ser Asp Met 
65 70 75 80 

Phe Gly Glu Leu Ser lie Phe Asp Pro Gly Pro Arg Thr Ser Ser Ala 
85 90 95 

Val Cys Val Thr Glu Val His Ala Ala Thr Met Asn Ser Asp Met Leu 
100 105 110 

Arg Asn Trp Val Ala Asp His Pro Ala lie Ala Glu Gin Leu Leu Arg 
115 120 125 

Val Leu Ala Arg Arg Leu Arg Arg Thr Asn Ala Ser Leu Ala Asp Leu 
130 135 140 

lie Phe Thr Asp Val Pro Gly Arg Val Ala Lys Thr Leu Leu Gin Leu 
145 150 155 160 

Ala Asn Arg Phe Gly Thr Gin Glu Ala Gly Ala Leu Arg Val Asn His 
165 170 175 

Asp Leu Thr Gin Glu Glu lie Ala Gin Leu Val Gly Ala Ser Arg Glu 
180 185 190 

Thr Val Asn Lys Ala Leu Ala Thr Phe Ala His Arg Gly Trp lie Arg 
195 200 205 

Leu Glu Gly Lys Ser Val Leu lie Val Asp Thr Glu His Leu Ala Arg 
210 215 220 



Arg Ala Arg 
225 



BGM23CP -127- *J 



<210> 97 
<211> 444 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (421) 

<223> RXN00849 

<400> 97 

gcaaagcttt cgcctgctga ttgaccatat tgagtcgcag tgactcaagt ttccaggtaa 60 

actgggaaca aattttaggg aaagggagtt gaacctaacg atg gtt act tat aca 115 

Met Val Thr Tyr Thr 

1 5 

acc ctt eta gac aag ccg att tea gaa tct gcc cca egg aaa get cca 163 

Thr Leu Leu Asp Lys Pro lie Ser Glu Ser Ala Pro Arg Lys Ala Pro 
10 15 20 

gag cca ctt etc cgc gaa get ctg ggt gca get ctt egt tet ttc cgt 211 
Glu Pro Leu Leu Arg Glu Ala Leu Gly Ala Ala Leu Arg Ser Phe Arg 
25 30 35 

get gae aag gge gtt act ttg cgt gag ctg gcg gaa get tea cgt gtg 259 
Ala Asp Lys Gly Val Thr Leu Arg Glu Leu Ala Glu Ala Ser Arg Val 
40 45 50 

tea cct ggt tat ctt tea gaa ttg gaa cgc ggc cgc aaa gag gtg tec 307 
Ser Pro Gly Tyr Leu Ser Glu Leu Glu Arg Gly Arg Lys Glu Val Ser 
55 60 65 

tct gag ctt ctt gcc tee gtg tgc cac get ttg ggg gcc age gtt gcg 355 
Ser Glu Leu Leu Ala Ser Val Cys His Ala Leu Gly Ala Ser Val Ala 
70 75 80 85 

gat gtg ttg ate gaa get gca ggt tec atg gcg ctg caa gca gcg cag 403 
Asp Val Leu lie Glu Ala Ala Gly Ser Met Ala Leu Gin Ala Ala Gin 
90 95 100 

gaa gae etc get cgc gtc taagcgcatg ggtgggcgtc gaa 444 
Glu Asp Leu Ala Arg Val 
105 



<210> 98 
<211> 107 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 98 

Met Val Thr Tyr Thr Thr Leu Leu Asp Lys Pro lie Ser Glu Ser Ala 
15 10 15 

Pro Arg Lys Ala Pro Glu Pro Leu Leu Arg Glu Ala Leu Gly Ala Ala 
20 25 30 



Leu Arg Ser Phe Arg Ala Asp Lys Gly Val Thr Leu Arg Glu Leu Ala 
35 40 45 



BGI-123CP -128 



Glu Ala Ser Arg Val Ser Pro Gly Tyr Leu Ser Glu Leu Glu Arg Gly 
50 55 60 

Arg Lys Glu Val Ser Ser Glu Leu Leu Ala Ser Val Cys His Ala Leu 
65 70 75 80 

Gly Ala Ser Val Ala Asp Val Leu lie Glu Ala Ala Gly Ser Met Ala 
85 90 95 

Leu Gin Ala Ala Gin Glu Asp Leu Ala Arg Val 
100 105 



<210> 99 
<211> 444 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (421) 
<223> FRXA00849 

<400> 99 

gcaaagcttt cgcctgctga ttgaccatat tgagtcgcag tgactcaagt ttccaggtaa 60 

actgggaaca aattttaggg aaagggagtt gaacctaacg atg gtt act tat aca 115 

Met Val Thr Tyr Thr 
1 5 

acc ctt eta gac aag ccg att tea gaa tct gee cca egg aaa get cea 163 
Thr Leu Leu Asp Lys Pro lie Ser Glu Ser Ala Pro Arg Lys Ala Pro 
10 15 20 

gag cca ctt etc cgc gaa get etg ggt gca get ctt cgt tct tte cgt 211 
Glu Pro Leu Leu Arg Glu Ala Leu Gly Ala Ala Leu Arg Ser Phe Arg 
25 30 35 

get gac aag ggc gtt act ttg cgt gag ctg gcg gaa get tea cgt gtg 259 
Ala Asp Lys Gly Val Thr Leu Arg Glu Leu Ala Glu Ala Ser Arg Val 
40 45 50 

tea cct ggt tat ctt tea gaa ttg gaa cgc ggc cgc aaa gag gtg tec 307 
Ser Pro Gly Tyr Leu Ser Glu Leu Glu Arg Gly Arg Lys Glu Val Ser 
55 60 65 

tct gag ctt ctt gee tec gtg tge cac get ttg ggg gee age gtt gcg 355 
Ser Glu Leu Leu Ala Ser Val Cys His Ala Leu Gly Ala Ser Val Ala 
70 75 80 85 

gat gtg ttg ate gaa get gca ggt tec atg gcg etg caa gca gcg eag 403 
Asp Val Leu lie Glu Ala Ala Gly Ser Met Ala Leu Gin Ala Ala Gin 
90 95 100 

gaa gac etc get cgc gtc taagcgcatg ggtgggcgtc gaa 444 
Glu Asp Leu Ala Arg Val 
105 



<210> 100 
<211> 107 



BGI-123CP -129- 



<212> PRT 

<213> Corynebacterium glutamicum 
<400> 100 

Met Val Thr Tyr Thr Thr Leu Leu Asp Lys Pro lie Ser Glu Ser Ala 
15 10 15 

Pro Arg Lys Ala Pro Glu Pro Leu Leu Arg Glu Ala Leu Gly Ala Ala 
20 25 30 

Leu Arg Ser Phe Arg Ala Asp Lys Gly Val Thr Leu Arg Glu Leu Ala 
35 40 45 

Glu Ala Ser Arg Val Ser Pro Gly Tyr Leu Ser Glu Leu Glu Arg Gly 
50 55 60 

Arg Lys Glu Val Ser Ser Glu Leu Leu Ala Ser Val Cys His Ala Leu 
65 70 75 80 

Gly Ala Ser Val Ala Asp Val Leu lie Glu Ala Ala Gly Ser Met Ala 
85 90 95 

Leu Gin Ala Ala Gin Glu Asp Leu Ala Arg Val 
100 105 



<210> 101 
<211> 492 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (469) 

<223> RXA02698 

<400> 101 

catcctgttt tcaaaggtca agaaggtgct ttcattcccg gcacgcgcag aaatacccta 60 

aagattctcc attagagctc gaaccagcta aattaagact gtg agt tec aac aat 115 

Val Ser Ser Asn Asn 
1 5 

gaa tct tec ttc gcc ctg ccc gac aat gaa cca ttg ctg acc ctt ccg 163 
Glu Ser Ser Phe Ala Leu Pro Asp Asn Glu Pro Leu Leu Thr Leu Pro 
10 15 20 

gag aca gcc gag cgc etc ggc gtt gtt gtc ace aag gtg atg gat ctg 211 
Glu Thr Ala Glu Arg Leu Gly Val Val Val Thr Lys Val Met Asp Leu 
25 30 35 

gtc aat gaa cac aaa ttg ate gtg gtc egg cgc gac ggt att cgc tac 259 
Val Asn Glu His Lys Leu lie Val Val Arg Arg Asp Gly lie Arg Tyr 
40 45 50 

att cca gaa get ttc ctg age ace aag aag gaa aac acc aac cgt ttc 307 
lie Pro Glu Ala Phe Leu Ser Thr Lys Lys Glu Asn Thr Asn Arg Phe 
55 60 65 



ate cct gga gtt att gcc ttg ctt gee gac ggt ggc ttc age gac gag 
lie Pro Gly Val lie Ala Leu Leu Ala Asp Gly Gly Phe Ser Asp Glu 



355 



BGI-123CP 
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vo 75 80 85 

gaa ate etc geg ttc ctg ttt aee gaa gac gag acc ett cct ggt egc 403 
Glu He Leu Ala Phe Leu Phe Thr Glu Asp Glu Thr Leu Pro Gly Arg 
90 95 100 

cee ate gat gca ett eat ggc cag ttg get egt gaa gtt atg cga egc 4 51 
Pro He Asp Ala Leu His Gly Gin Leu Ala Arg Glu Val Met Arg Arg 
105 110 115 

get caa gca atg gcg ttc taagcgettt etaaaagate taa 4 92 

Ala Gin Ala Met Ala Phe 
120 



<210> 102 
<211> 123 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 102 

Val Ser Ser Asn Asn Glu Ser Ser Phe Ala Leu Pro Asp Asn Glu Pro 
1 5 10 15 

Leu Leu Thr Leu Pro Glu Thr Ala Glu Arg Leu Gly Val Val Val Thr 
20 25 30 

Lys Val Met Asp Leu Val Asn Glu His Lys Leu He Val Val Arg Arg 
35 40 45 

Asp Gly He Arg Tyr He Pro Glu Ala Phe Leu Ser Thr Lys Lys Glu 
50 55 60 

Asn Thr Asn Arg Phe He Pro Gly Val He Ala Leu Leu Ala Asp Gly 
65 70 75 80 

Gly Phe Ser Asp Glu Glu He Leu Ala Phe Leu Phe Thr Glu Asp Glu 
85 90 95 

Thr Leu Pro Gly Arg Pro He Asp Ala Leu His Gly Gin Leu Ala Arg 
100 105 110 

Glu Val Met Arg Arg Ala Gin Ala Met Ala Phe 
115 120 



<210> 103 
<211> 450 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (427) 

<223> RXA00350 

<400> 103 

agattcggta ataaaaggta aaaateaace tgcttaggeg tetttcgctt aaatagcgta 60 

gaatatcggg tcgatcgctt ttaaaeactc aggaggatcc ttg ccg gee aaa ate 115 

Leu Pro Ala Lys He 



BGI-123CP 



- 131 - 



acq gac act cgt ccc acc cca gaa tec ctt cac get gtt gaa gag gaa 163 
Thr Asp Thr Arg Pro Thr Pro Glu Ser Leu His Ala Val Glu Glu Glu 
10 15 20 

acc gca gee ggt gee cgc agg att gtt gcc acc tat tet aag gac ttc 211 
Thr Ala Ala Gly Ala Arg Arg lie Val Ala Thr Tyr Ser Lys Asp Phe 
25 30 35 

ttc gac ggc gtc act ttg atg tge atg etc ggc gtt gaa cct cag ggc 259 
Phe Asp Gly Val Thr Leu Met Cys Met Leu Gly Val Glu Pro Gin Gly 
40 45 50 

ctg cgt tac acc aag gtc get tct gaa cac gag gaa get cag cca aag 307 
Leu Arg Tyr Thr Lys Val Ala Ser Glu His Glu Glu Ala Gin Pro Lys 
55 60 65 

aag get aca aag egg act cgt aag gca cca get aag aag get get get 355 
Lys Ala Thr Lys Arg Thr Arg Lys Ala Pro Ala Lys Lys Ala Ala Ala 
70 75 80 85 

aag aaa acg acc aag aag ace act aag aaa act act aaa aag ace ace 403 
Lys Lys Thr Thr Lys Lys Thr Thr Lys Lys Thr Thr Lys Lys Thr Thr 
90 95 100 

gca aag aag acc aca aag aag tct taagccggat cttatatgga tga 450 
Ala Lys Lys Thr Thr Lys Lys Ser 
105 



<210> 104 
<211> 109 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 104 

Leu Pro Ala Lys lie Thr Asp Thr Arg Pro Thr Pro Glu Ser Leu His 
15 10 15 

Ala Val Glu Glu Glu Thr Ala Ala Gly Ala Arg Arg lie Val Ala Thr 
20 25 30 

Tyr Ser Lys Asp Phe Phe Asp Gly Val Thr Leu Met Cys Met Leu Gly 
35 40 45 

Val Glu Pro Gin Gly Leu Arg Tyr Thr Lys Val Ala Ser Glu His Glu 
50 55 60 

Glu Ala Gin Pro Lys Lys Ala Thr Lys Arg Thr Arg Lys Ala Pro Ala 
65 70 75 80 

Lys Lys Ala Ala Ala Lys Lys Thr Thr Lys Lys Thr Thr Lys Lys Thr 
85 90 95 

Thr Lys Lys Thr Thr Ala Lys Lys Thr Thr Lys Lys Ser 
100 105 



<210> 105 
<211> 495 



BGI-123CP 
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<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (495) 
<223> RXA02830 

<400> 105 

ctg gaa gac age ctt ggc gtg teg etg ttt gaa egg gee ggg egc ggg 48 
Leu Glu Asp Ser Leu Gly Val Ser Leu Phe Glu Arg Ala Gly Arg Gly 
15 10 15 

ctg gcg ctg aca ggg gcg gge gat eag ett ttg teg cag gcg egc ege 96 
Leu Ala Leu Thr Gly Ala Gly Asp Gin Leu Leu Ser Gin Ala Arg Arg 
20 25 30 

ctg ate gee ctg aac gac gag gta tac gee egc ttg aac gee ggt gee 144 
Leu lie Ala Leu Asn Asp Glu Val Tyr Ala Arg Leu Asn Ala Gly Ala 
35 40 45 

tac gag ggc gag gtg acg ctg ggc gtg cct caa gac gtg ate tac ccc 192 
Tyr Glu Gly Glu Val Thr Leu Gly Val Pro Gin Asp Val lie Tyr Pro 
50 55 60 



gtc ate ccg egc gte ttg cag caa ttc gee egc gat ttt ccc egc gtg 
Val lie Pro Arg Val Leu Gin Gin Phe Ala Arg Asp Phe Pro Arg Val 
65 70 75 80 



240 



caa att cac ctg ate teg aac ttc acg ctg atg ctg aaa gaa eag ttc 288 
Gin lie His Leu lie Ser Asn Phe Thr Leu Met Leu Lys Glu Gin Phe 
85 90 95 

ege egc gge gaa ate gac gtg atg ctg acg ace gag gac gag ctg ggc 336 
Arg Arg Gly Glu lie Asp Val Met Leu Thr Thr Glu Asp Glu Leu Gly 
100 105 110 

gag ggc ggc gag acg ctg gee cag egc gag ctg ate tgg gtc ggc gca 384 
Glu Gly Gly Glu Thr Leu Ala Gin Arg Glu Leu lie Trp Val Gly Ala 
115 120 125 

eeg ggc ggg teg gcg tgg ace egc agg ccg ctg eee ttg gcg ttt gaa 432 
Pro Gly Gly Ser Ala Trp Thr Arg Arg Pro Leu Pro Leu Ala Phe Glu 
130 135 140 

egc gee tge att ttc egg tet ttc ttg eag egc egc ttg gat gcc aac 480 
Arg Ala Cys lie Phe Arg Ser Phe Leu Gin Arg Arg Leu Asp Ala Asn 
145 150 155 160 

age ate tat tgg caa 4 95 

Ser lie Tyr Trp Gin 
165 



<210> 106 
<211> 165 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 106 

Leu Glu Asp Ser Leu Gly Val Ser Leu Phe Glu Arg Ala Gly Arg Gly 



BGI-123CP 
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1 

Leu Ala Leu Thr 
20 

Leu lie Ala Leu 
35 

Tyr Glu Gly Glu 
50 

Val lie Pro Arg 
65 

Gin lie His Leu 



Arg Arg Gly Glu 
100 

Glu Gly Gly Glu 
115 

Pro Gly Gly Ser 
130 

Arg Ala Cys lie 
145 

Ser lie Tyr Trp 



5 

Gly Ala Gly Asp 



Asn Asp Glu Val 
40 

Val Thr Leu Gly 
55 

Val Leu Gin Gin 
70 

lie Ser Asn Phe 
85 

lie Asp Val Met 



Thr Leu Ala Gin 
120 

Ala Trp Thr Arg 
135 

Phe Arg Ser Phe 
150 

Gin 
165 



10 

Gin Leu Leu Ser 

25 

Tyr Ala Arg Leu 



Val Pro Gin Asp 
60 

Phe Ala Arg Asp 
75 

Thr Leu Met Leu 
90 

Leu Thr Thr Glu 
105 

Arg Glu Leu lie 



Arg Pro Leu Pro 
140 

Leu Gin Arg Arg 
155 



15 

Gin Ala Arg Arg 
30 

Asn Ala Gly Ala 
45 

Val lie Tyr Pro 



Phe Pro Arg Val 
80 

Lys Glu Gin Phe 
95 

Asp Glu Leu Gly 
110 

Trp Val Gly Ala 
125 

Leu Ala Phe Glu 



Leu Asp Ala Asn 
160 



<210> 107 
<211> 459 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (101) . . (436) 

<223> RXA00947 



<400> 107 

caacgagttt gatcgtacaa ctagcttggc ttgagggcaa ggtacgatta gagtcgtacc 60 

taaattcaat actgttttac gagatcattt ggagggtgtc atg gcc cgc aaa ttg 115 

Met Ala Arg Lys Leu 
1 5 



gaa cat cca tct ttg gcc gag atg aat tta aat gcc ate atg ttt gcg 163 
Glu His Pro Ser Leu Ala Glu Met Asn Leu Asn Ala lie Met Phe Ala 
10 15 20 



ctg teg gat cct att agg cga caa ate ctg teg cag ctg teg tge gga 211 
Leu Ser Asp Pro lie Arg Arg Gin lie Leu Ser Gin Leu Ser Cys Gly 
25 30 35 



eat aat gat eag gca tgt gtt gcc ttc gag ett eea gta tet aaa tec 
His Asn Asp Gin Ala Cys Val Ala Phe Glu Leu Pro Val Ser Lys Ser 
40 45 50 



259 



BGI-123CP 
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acc tea acq cac cac ttc cgc gta etc cgt gag gcg ggt ctg att aet 307 

Thr Ser Thr His His Phe Arg Val Leu Arg Glu Ala Gly Leu lie Thr 
55 60 65 

cag ege tat gaa gga act gee att eta agt gcg etg cgc age gaa gat 355 

Gin Arg Tyr Glu Gly Thr Ala lie Leu Ser Ala Leu Arg Ser Glu Asp 
70 75 80 85 

atg gaa gcg egt ttt eeg gga ctg etg act tet gtc atg cga gcg gaa 403 

Met Glu Ala Arg Phe Pro Gly Leu Leu Thr Ser Val Met Arg Ala Glu 
90 95 100 

gtg gaa gag cgc aac gca get gac ttg cec gtt taggacggtt agcaagtatt 456 

Val Glu Glu Arg Asn Ala Ala Asp Leu Pro Val 
105 110 

ate 459 



<210> 108 
<211> 112 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 108 

Met Ala Arg Lys Leu Glu His Pro Ser Leu Ala Glu Met Asn Leu- Asn 
15 10 15 

Ala lie Met Phe Ala Leu Ser Asp Pro lie Arg Arg Gin lie Leu Ser 
20 25 30 

Gin Leu Ser Cys Gly His Asn Asp Gin Ala Cys Val Ala Phe Glu Leu 
35 40 45 

Pro Val Ser Lys Ser Thr Ser Thr His His Phe Arg Val Leu Arg Glu 
50 55 60 

Ala Gly Leu lie Thr Gin Arg Tyr Glu Gly Thr Ala lie Leu Ser Ala 
65 70 75 80 

Leu Arg Ser Glu Asp Met Glu Ala Arg Phe Pro Gly Leu Leu Thr Ser 
85 90 95 

Val Met Arg Ala Glu Val Glu Glu Arg Asn Ala Ala Asp Leu Pro Val 
100 105 110 



<210> 109 
<211> 828 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (805) 

<223> RXA01836 



BGI-123CP -135- 



<400> 109 

agaggcataa atgtcacctc ccgcccaaaa tctttttata cccccacaca cagtgaatcc 60 

cttcaccacg tctcattggg tgaaatgcta aattcaaggt atg gga cag caa gaa 115 

Met Gly Gin Gin Glu 
1 5 

att ate gag gac tec acc gag age ggt att aag gtt tta gac cgc act 163 
lie lie Glu Asp Ser Thr Glu Ser Gly lie Lys Val Leu Asp Arg Thr 
10 15 20 

gta tta ate etc aat gtc ate gea gaa cag ect cga teg ttg gea gag 211 
Val Leu lie Leu Asn Val lie Ala Glu Gin Pro Arg Ser Leu Ala Glu 
25 30 35 

etc gea get gee acc gat ctg eee agg get aca gee cae cge etc gee 259 
Leu Ala Ala Ala Thr Asp Leu Pro Arg Ala Thr Ala His Arg Leu Ala 
40 45 50 

tea geg ctt gag gta eac gge atg ttg gea egc tee ege gat aat aga 307 
Ser Ala Leu Glu Val His Gly Met Leu Ala Arg Ser Arg Asp Asn Arg 
55 60 65 

tgg aee ate gge gea egg ett gee tea ttg ggt gea cge gge get gae 355 
Trp Thr lie Gly Ala Arg Leu Ala Ser Leu Gly Ala Arg Gly Ala Asp 
70 75 80 85 

ace etc ate gat acg gee gta cca att atg gee gae ctt atg gag cgc 403 
Thr Leu lie Asp Thr Ala Val Pro lie Met Ala Asp Leu Met Glu Arg 
90 95 100 

ace gge gaa tec gtt cag ctt tat egc etc acc gge acc acc cge acg 451 
Thr Gly Glu Ser Val Gin Leu Tyr Arg Leu Thr Gly Thr Thr Arg Thr 
105 110 115 

tgt gtg gee age caa gag eee age tec ggg eta aaa aac gtg gtt eee 4 99 
Cys Val Ala Ser Gin Glu Pro Ser Ser Gly Leu Lys Asn Val Val Pro 
120 125 130 

gtg gge act cge atg ect tta aat gea ggg tea gea geg cge gtt ttt 547 
Val Gly Thr Arg Met Pro Leu Asn Ala Gly Ser Ala Ala Arg Val Phe 
135 140 145 

gee gee tae etc eee ate eee tet gee age gtc ttt tec cge gag gag 595 
Ala Ala Tyr Leu Pro lie Pro Ser Ala Ser Val Phe Ser Arg Glu Glu 
150 155 160 165 

ett gac cag gtg cgc gee age gge tta geg gag tec gtg gge gag egt 64 3 
Leu Asp Gin Val Arg Ala Ser Gly Leu Ala Glu Ser Val Gly Glu Arg 
170 175 180 

gag etc gge ett get age etc tec tec ect gtt ttt gat tec aac gga 691 
Glu Leu Gly Leu Ala Ser Leu Ser Ser Pro Val Phe Asp Ser Asn Gly 
185 190 195 

tec atg ate geg gea ctg tee ate tec gge gtg gee gag ege etc aag 739 
Ser Met lie Ala Ala Leu Ser He Ser Gly Val Ala Glu Arg Leu Lys 
200 205 210 



ecc eac eee gee gee atg tgg gge acc gag ett ate gac gee gee gag 
Pro His Pro Ala Ala Met Trp Gly Thr Glu Leu He Asp Ala Ala Glu 



787 
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215 220 225 

cgc eta ggc get ttg ctt taagagcttt tcgacgcaca acc 828 
Arg Leu Gly Ala Leu Leu 
230 235 



<210> 110 
<211> 235 
<212> PRT 

<213> Corynebacteriuin glutaraicum 
<400> 110 

Met Gly Gin Gin Glu lie lie Glu Asp Ser Thr Glu Ser Gly lie Lys 
15 10 15 

Val Leu Asp Arg Thr Val Leu lie Leu Asn Val lie Ala Glu Gin Pro 
20 25 30 

Arg Ser Leu Ala Glu Leu Ala Ala Ala Thr Asp Leu Pro Arg Ala Thr 
35 40 45 

Ala His Arg Leu Ala Ser Ala Leu Glu Val His Gly Met Leu Ala Arg 
50 55 60 

Ser Arg Asp Asn Arg Trp Thr lie Gly Ala Arg Leu Ala Ser Leu Gly 
65 70 75 80 

Ala Arg Gly Ala Asp Thr Leu lie Asp Thr Ala Val Pro lie Met Ala 
85 90 95 

Asp Leu Met Glu Arg Thr Gly Glu Ser Val Gin Leu Tyr Arg Leu Thr 
100 105 110 

Gly Thr Thr Arg Thr Cys Val Ala Ser Gin Glu Pro Ser Ser Gly Leu 
115 120 125 

Lys Asn Val Val Pro Val Gly Thr Arg Met Pro Leu Asn Ala Gly Ser 
130 135 140 

Ala Ala Arg Val Phe Ala Ala Tyr Leu Pro lie Pro Ser Ala Ser Val 
145 150 155 160 

Phe Ser Arg Glu Glu Leu Asp Gin Val Arg Ala Ser Gly Leu Ala Glu 
165 170 175 

Ser Val Gly Glu Arg Glu Leu Gly Leu Ala Ser Leu Ser Ser Pro Val 
180 185 190 

Phe Asp Ser Asn Gly Ser Met lie Ala Ala Leu Ser lie Ser Gly Val 
195 200 205 

Ala Glu Arg Leu Lys Pro His Pro Ala Ala Met Trp Gly Thr Glu Leu 
210 215 220 

lie Asp Ala Ala Glu Arg Leu Gly Ala Leu Leu 
225 230 235 



<210> 111 
<211> 777 
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<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (754) 

<223> RXA00292 

<400> 111 

gggctttggc tagatcacat ggtggcgatg tctgggtgat tgatagagga accgaagatg 60 



gcgctgtatt tggagtgaaa ctaccgggag taatggagta atg gat caa aca ctt 

Met Asp Gin Thr Leu 
1 5 



115 



aaa gtt tta gta att gat gat gat ttc cgc gtc gcc ggc att cac gcc 
Lys Val Leu Val lie Asp Asp Asp Phe Arg Val Ala Gly lie His Ala 
ID 15 20 



163 



tec ate gtt gat gcg tec cct gga ttt teg gtg gtc ggt ace geg cgt 
Ser lie Val Asp Ala Ser Pro Gly Phe Ser Val Val Gly Thr Ala Arg 
25 30 35 



211 



ace etc gea gag gea aaa ace etg ate gee aca ttt tec ecg gat etc 
Thr Leu Ala Glu Ala Lys Thr Leu lie Ala Thr Phe Ser Pro Asp Leu 
4 0 4 5 ' . 50 



259 



eta ett gtt gat gtc tac etc eee gae ggc gat ggc att gae etc gtg 
Leu Leu Val Asp Val Tyr Leu Pro Asp Gly Asp Gly lie Asp Leu Val 
55 60 65 



307 



ggc acc tec aat att gat gcg ttt gtg etc age gea gcc gat gae ate 
Gly Thr Ser Asn lie Asp Ala Phe Val Leu Ser Ala Ala Asp Asp He 
70 75 80 85 



355 



aaa aca gtt ega cgc gcc atg cgt gcc ggg gea etc gga tat etg etc 
Lys Thr Val Arg Arg Ala Met Arg Ala Gly Ala Leu Gly Tyr Leu Leu 
90 95 100 



403 



aaa cea ttt eee caa aaa cgt etc gtg gaa cgc ett gae cgt tac gtc 
Lys Pro Phe Pro Gin Lys Arg Leu Val Glu Arg Leu Asp Arg Tyr Val 
105 110 115 



451 



cgc tac cgc cat gtc tta tec ggc ace caa gga ett tec caa gae aaa 
Arg Tyr Arg His Val Leu Ser Gly Thr Gin Gly Leu Ser Gin Asp Lys 
120 125 130 



499 



att gae cag gea acc gea ate etc aae ggc acc caa geg ecg gtc aee 
He Asp Gin Ala Thr Ala lie Leu Asn Gly Thr Gin Ala Pro Val Thr 
135 140 145 



547 



gtc tct aga tec gee aca gag caa tta ctt etc gae gee etg gaa ggc 
Val Ser Arg Ser Ala Thr Glu Gin Leu Leu Leu Asp Ala Leu Glu Gly 
150 155 160 165 



595 



caa gaa etc tee gea aca gaa get tee gaa get gee gga gtt tea cgt 
Gin Glu Leu Ser Ala Thr Glu Ala Ser Glu Ala Ala Gly Val Ser Arg 
170 175 180 



643 



gee aca gea cag cgc agg etg gea geg atg get age caa ggt gtg ate 
Ala Thr Ala Gin Arg Arg Leu Ala Ala Met Ala Ser Gin Gly Val He 



691 
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185 190 195 

cag gtt cgc ctt egg tac gga cag tec ggg cga cca gaa cat eta tat 739 

Gin Val Arg Leu Arg Tyr Gly Gin Ser Gly Arg Pro Glu His Leu Tyr 
200 205 210 

tea aag cea etg etc tagtaacctt tgtggatgtc eae 777 

Ser Lys Pro Leu Leu 
215 



<210> 112 
<211> 218 
<212> PRT 

<213> Corynebaeterium glutamicum 
<400> 112 

Met Asp Gin Thr Leu Lys Val Leu Val lie Asp Asp Asp Phe Arg Val 
15 10 15 

Ala Gly lie His Ala Ser lie Val Asp Ala Ser Pro Gly Phe Ser Val 
20 25 30 

Val Gly Thr Ala Arg Thr Leu Ala Glu Ala Lys Thr Leu lie Ala Thr 
35 40 45 

Phe Ser Pro Asp Leu Leu Leu Val Asp Val Tyr Leu Pro Asp Gly Asp 
50 55 60 

Gly lie Asp Leu Val Gly Thr Ser Asn lie Asp Ala Phe Val Leu Ser 
65 70 75 80 

Ala Ala Asp Asp lie Lys Thr Val Arg Arg Ala Met Arg Ala Gly Ala 
85 90 95 

Leu Gly Tyr Leu Leu Lys Pro Phe Pro Gin Lys Arg Leu Val Glu Arg 
100 105 110 

Leu Asp Arg Tyr Val Arg Tyr Arg His Val Leu Ser Gly Thr Gin Gly 
115 120 125 

Leu Ser Gin Asp Lys lie Asp Gin Ala Thr Ala lie Leu Asn Gly Thr 
130 135 140 

Gin Ala Pro Val Thr Val Ser Arg Ser Ala Thr Glu Gin Leu Leu Leu 
145 150 155 160 

Asp Ala Leu Glu Gly Gin Glu Leu Ser Ala Thr Glu Ala Ser Glu Ala 
165 170 175 

Ala Gly Val Ser Arg Ala Thr Ala Gin Arg Arg Leu Ala Ala Met Ala 
180 185 190 

Ser Gin Gly Val lie Gin Val Arg Leu Arg Tyr Gly Gin Ser Gly Arg 
195 200 205 

Pro Glu His Leu Tyr Ser Lys Pro Leu Leu 
210 215 



<210> 113 
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<211> 3225 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (3202) 
<223> RXA00182 

<400> 113 

cagtggtgat ttttcaaata accggtaggc tggagtactt gtccaatggt ttcgcacaag 60 



gttacgagaa accactcttc aacataggtg aaatgaattc atg act tct cac ttg 

Met Thr Ser His Leu 
1 5 



115 



ctt cac ggt etc tgg ate aaa gat cgc ggt ctg caa ctg tgg att gag 
Leu His Gly Leu Trp lie Lys Asp Arg Gly Leu Gin Leu Trp lie Glu 
10 15 20 



163 



cag gtc gaa ggg cac cga att gtg ctt cca gag gcg gtg gaa aaa ggc 
Gin Val Glu Gly His Arg lie Val Leu Pro Glu Ala Val Glu Lys Gly 
25 ^ 30 35 



211 



acg ttc ccg ccg gta gtg gag caa ate etc gae ggg aaa ace ttc cgc 
Thr Phe Pro Pro Val Val Glu Gin He Leu Asp Gly Lys Thr Phe Arg 
40 "45 50 



259 



gcg cgc atg aat gtg eat ctg cgc act ccg aaa ggg cgc eat gtt gag 
Ala Arg Met Asn Val His Leu Arg Thr Pro Lys Gly Arg His Val Glu 
55 60 65 



307 



ctg ecc acg cca aca gca get ttt ace ect gaa gaa gca gtc acg gtt 
Leu Pro Thr Pro Thr Ala Ala Phe Thr Pro Glu Glu Ala Val Thr Val 
70 75 80 85 



355 



ttc tea caa tta agt ttt ttg aaa gca gaa ace ect gee gee ace cga 
Phe Ser Gin Leu Ser Phe Leu Lys Ala Glu Thr Pro Ala Ala Thr Arg 
90 95 100 



403 



gcg caa egt gae tee att gcg ccc gat ctg tgg tgg ctg att gtc atg 
Ala Gin Arg Asp Ser He Ala Pro Asp Leu Trp Trp Leu He Val Met 
105 110 115 

tat caa ggc ctg gcg egt ttt gtg cag gee ggc cgc gtc acg ctt cgc 
Tyr Gin Gly Leu Ala Arg Phe Val Gin Ala Gly Arg Val Thr Leu Arg 
120 125 130 



451 



499 



acg gtg atg atg gat aat gee tgg tgg ccc cag tgg caa eta tct gee 
Thr Val Met Met Asp Asn Ala Trp Trp Pro Gin Trp Gin Leu Ser Ala 
135 140 145 



547 



age ctg teg gag egt ggg tgg etc gcg gaa atg aac cat gee gcg ccg 
Ser Leu Ser Glu Arg Gly Trp Leu Ala Glu Met Asn His Ala Ala Pro 
150 155 160 165 



595 



ggt att ttg egg att aat ggt ggc cga gat ttg gee gga age atg tec 
Gly He Leu Arg He Asn Gly Gly Arg Asp Leu Ala Gly Ser Met Ser 
170 175 180 



643 



aat gag ctt ccg cac tgg ate gee aac gee att ttg egt gat tac cgc 



691 
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Asn Glu Leu 



gat gaa acc 
Asp Glu Thr 
200 

ttt aac cat 
Phe Asn His 
215 

aat cag tgg 
Asn Gin Trp 
230 

ttg gtg gag 
Leu Val Glu 



tec gtg tgg 
Ser Val Trp 



cag gcg att 
Gin Ala lie 
280 

cgc tec caa 
Arg Ser Gin 
295 

gcg cgc gaa 
Ala Arg Glu 
310 

ggt gae tgg 
Gly Asp Trp 



tec cae gat 
Ser His Asp 



cec aaa gee 
Pro Lys Ala 
360 

aeg ccg aat 
Thr Pro Asn 
375 

gae cag etc 
Asp Gin Leu 
390 

ctg tec gae 
Leu Ser Asp 



ate cgc ctg 
lie Arg Leu 



Pro His Trp 
185 

atg ccg tat 
Met Pro Tyr 



teg ctg cgc 
Ser Leu Arg 



aaa aac ace 
Lys Asn Thr 
235 

gag ccc cct 
Glu Pro Pro 
250 

ccg gtg cgt 
Pro Val Arg 
265 

caa aaa gga 
Gin Lys Gly 



tac gaa acc 
Tyr Glu Thr 



gae gcg atg 
Asp Ala Met 
315 

gat att tte 
Asp lie Phe 
330 

gta gee aag 
Val Ala Lys 
345 

tgg age acc 
Trp Ser Thr 



gat gee gcg 
Asp Ala Ala 



gtg gaa tac- 
Val Glu Tyr 
395 

gaa gag atg 
Glu Glu Met 
410 

cgc ggc gat 
Arg Gly Asp 



lie Ala Asn 
190 

gcg cgc cat 
Ala Arg His 
205 

aag ggc teg 
Lys Gly Ser 
220 

att aca tet 
lie Thr Ser 



gcg gaa teg 
Ala Glu Ser 



ttg atg gtg 
Leu Met Val 
270 

teg ate gat 
Ser lie Asp 
285 

gca aaa ace 
Ala Lys Thr 
300 

ctg ggg cat 
Leu Gly His 



tta acc ace 
Leu Thr Thr 



ctg cgc aaa 
Leu Arg Lys 
350 

tat gaa acc 
Tyr Glu Thr 
365 

gae tet tea 
Asp Ser Ser 
380 

aac tgg cgc 
Asn Trp Arg 



cgc gaa etc 
Arg Glu Leu 



tgg gtc atg 
Trp Val Met 



Ala lie Leu 



gag ttt gtt 
Glu Phe Val 



acc atg etc 
Thr Met Leu 
225 

gcg tet ttg 
Ala Ser Leu 
240 

gat tat gaa 
Asp Tyr Glu 
255 

cgc aeg ggc 
Arg Thr Gly 



age ggg gga 
Ser Gly Gly 



acc tee atg 
Thr Ser Met 
305 

atg gtg gae 
Met Val Asp 
320 

gag gag ate 
Glu Glu He 
335 

gee ggc att 
Ala Gly He 



cgc gcg cag 
Arg Ala Gin 



ace aag gca 
Thr Lys Ala 
385 

ate age gtc 
He Ser Val 
400 

ate gat tec 
He Asp Ser 
415 

gcg gae caa 
Ala Asp Gin 



Arg Asp Tyr 
195 

gag gcg ttg 
Glu Ala Leu 
210 

acc cat gcg 
Thr His Ala 



cag ctg gtg 
Gin Leu Val 



gat ccg atg 
Asp Pro Met 
260 

gtg gat gcg 
Val Asp Ala 
275 

atg gag caa 
Met Glu Gin 
290 

ctg ctg gat 
Leu Leu Asp 



ate gee caa 
He Ala Gin 



gtc aac ttt 
Val Asn Phe 
340 

cec gtc atg 
Pro Val Met 
355 

gtg gaa gcg 
Val Glu Ala 
370 

ate att ggt 
He He Gly 



ggc gat att 
Gly Asp He 



aaa aca ggc 
Lys Thr Gly 
420 

gae gcg ttg 
Asp Ala Leu 



Arg 



ctg 739 
Leu 



ctg 787 
Leu 



att 835 

He 

245 

gat 883 
Asp 



ccg 931 
Pro 



ctg 979 
Leu 



cct 1027 
Pro 



aac 1075 

Asn 

325 

ate 1123 
He 



ctg 1171 
Leu 



cgc 1219 
Arg 

ett 1267 
Leu 



cag 1315 

Gin 

405 

etc 1363 
Leu 



ega 1411 
Arg 
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425 430 435 

cgc ate acc age tac atg gag gaa eta tea aag tee tee gaa aaa cge 1459 
Arg lie Thr Ser Tyr Met Glu Glu Leu Ser Lys Ser Ser Glu Lys Arg 
440 445 450 

gcg cgc acc gaa atg gaa aaa gtg gee atg cag gee aaa etc gee gaa 1507 
Ala Arg Thr Glu Met Glu Lys Val Ala Met Gin Ala Lys Leu Ala Glu 
455 460 465 

gca aae ggc gaa gaa ggt tgg caa etc ctg get gee aag get gaa act 1555 
Ala Asn Gly Glu Glu Gly Trp Gin Leu Leu Ala Ala Lys Ala Glu Thr 
470 475 480 485 

etc cge aag gaa ttc aat gag aaa ttc agt ggc gat gga caa gge gaa 1603 
Leu Arg Lys Glu Phe Asn Glu Lys Phe Ser Gly Asp Gly Gin Gly Glu 
490 495 500 

gta acc ett get gaa ctg cgc gaa ate gca ctg aaa gcc gee gaa aac 1651 
Val Thr Leu Ala Glu Leu Arg Glu lie Ala Leu Lys Ala Ala Glu Asn 
505 510 515 

gaa cea gtg gaa ttc acc ggc teg caa tgg ttc aac tec ttg etc ggc 1699 
Glu Pro Val Glu Phe Thr Gly Ser Gin Trp Phe Asn Ser Leu Leu Gly 
520 525 530 

ggc ace gaa aca ccc gcg ccg gtg cgc gtc gae ate cec gac acg gtc 1747 
Gly Thr Glu Thr Pro Ala Pro Val Arg Val Asp lie Pro Asp Thr Val 
535 540 545 

ett get gac ctg cgc gaa tac cag cga cgc ggc gtg gac tgg ctg tac 1795 
Leu Ala Asp Leu Arg Glu Tyr Gin Arg Arg Gly Val Asp Trp Leu Tyr 
550 555 560 565 

tgg atg tec gca aat aat tta ggt gca gtg ett gee gae gae atg ggc 1843 
Trp Met Ser Ala Asn Asn Leu Gly Ala Val Leu Ala Asp Asp Met Gly 
570 575 580 

ttg gga aaa acc etc cag ttg ttg tec ett ttg gca gtc gag cgc gca 1891 
Leu Gly Lys Thr Leu Gin Leu Leu Ser Leu Leu Ala Val Glu Arg Ala 
585 590 595 

gaa aac cca gag ttg gaa cgc ggc ccg acg etc gtg gtg tgc cea aca 1939 
Glu Asn Pro Glu Leu Glu Arg Gly Pro Thr Leu Val Val Cys Pro Thr 
600 605 610 

tct gtg gtg gga aac tgg gca gcc gag gcg get aaa ttt gtg cet tea 1987 
Ser Val Val Gly Asn Trp Ala Ala Glu Ala Ala Lys Phe Val Pro Ser 
615 620 625 

eta aag gta ttg atg cat eac gge ccg cag cgt ttg aat gat gcc gat 2035 
Leu Lys Val Leu Met His His Gly Pro Gin Arg Leu Asn Asp Ala Asp 
630 635 640 645 

ttc ctg agt caa tec aag ggc atg gac ttg att ate acc tea tac ggt 2083 
Phe Leu Ser Gin Ser Lys Gly Met Asp Leu lie lie Thr Ser Tyr Gly 
650 655 660 

gtg ate ace cgc gat ttc aaa etc atg gge cag gta ggt ttt gaa cgc 2131 
Val lie Thr Arg Asp Phe Lys Leu Met Gly Gin Val Gly Phe Glu Arg 
665 670 675 
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gtc gtg etc gat gaa gcg cag gca att aaa aac tct tec aca cgc gta 2179 
Val Val Leu Asp Glu Ala Gin Ala lie Lys Asn Ser Ser Thr Arg Val 
680 685 690 

tea aag gca gtg cgc teg ttg cct tec cgc cac cgc gtt gca ctg act 2227 
Ser Lys Ala Val Arg Ser Leu Pro Ser Arg His Arg Val Ala Leu Thr 
695 700 705 

gge aeg ecc gtg gaa aac cgc ctg tct gaa atg cgc tec ate ttg gac 2275 
Gly Thr Pro Val Glu Asn Arg Leu Ser Glu Met Arg Ser lie Leu Asp 
710 715 720 725 

ttc tgc aac ecc ggc gtg ctg ggt tct gca teg ttt ttc cgc aac cac 2323 
Phe Cys Asn Pro Gly Val Leu Gly Ser Ala Ser Phe Phe Arg Asn His 
730 735 740 

ttt gee aag gee att gag egt gaa caa gac gac ace atg act gag cgc 2371 
Phe Ala Lys Ala lie Glu Arg Glu Gin Asp Asp Thr Met Thr Glu Arg 
745 750 755 

etc cgc cag etc acc gca ccg ttt att ttg ega cgc etc aaa ace gac 2419 
Leu Arg Gin Leu Thr Ala Pro Phe lie Leu Arg Arg Leu Lys Thr Asp 
760 765 770 

ccg - aat ate ate gac gat ctg cct gag aaa ace gaa cag ate ate cgc , ,,2 4;67 
Pro Asn lie lie Asp Asp Leu Pro Glu Lys Thr Glu Gin lie lie Arg 
775 780 785 

gtg gat atg ace ace gaa cag gca tct ctg tac aaa gcg ctg gtt gaa 2515 
Val Asp Met Thr Thr Glu Gin Ala Ser Leu Tyr Lys Ala Leu Val Glu 
790 795 800 805 

gat gtg cag aaa caa etc gat gaa cgc caa gga atg tea egt aaa gge 2563 
Asp Val Gin Lys Gin Leu Asp Glu Arg Gin Gly Met Ser Arg Lys Gly 
810 815 820 

ctg gtc ctg gcg ace ate aeg cgc ate aag cag ate tgt aac cac eca 2611 
Leu Val Leu Ala Thr lie Thr Arg lie Lys Gin lie Cys Asn His Pro 
825 830 835 

gcg cac ttc ett ggc gac ggc tea gag gtg aca ctg aaa ggt aaa cac 2659 
Ala His Phe Leu Gly Asp Gly Ser Glu Val Thr Leu Lys Gly Lys His 
840 845 850 

egt tec ggc aag gtg gaa gcg etc atg gaa ctg ate gat aeg gca gta 2707 
Arg Ser Gly Lys Val Glu Ala Leu Met Glu Leu lie Asp Thr Ala Val 
855 860 865 

aaa gaa gag cgc ege atg ctg ate ttc acc cag tac gca gee ttt ggc 2755 
Lys Glu Glu Arg Arg Met Leu lie Phe Thr Gin Tyr Ala Ala Phe Gly 
870 875 880 885 

egt att ttg gcg ccg tac ctg tct gat ega ttg ggc aeg aat ate eca 2803 
Arg lie Leu Ala Pro Tyr Leu Ser Asp Arg Leu Gly Thr Asn lie Pro 
890 895 900 

ttc ctg cac ggc ggc gtg acc aaa eca gga cgc gac ege atg gtg gcg 2851 
Phe Leu His Gly Gly Val Thr Lys Pro Gly Arg Asp Arg Met Val Ala 
905 910 915 
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gaa ttc caa tec gaa gac gga cca ccg gca atg ate ctg tct ttg aaa 2899 
Glu Phe Gin Ser Glu Asp Gly Pro Pro Ala Met lie Leu Ser Leu Lys 
920 925 930 

gcc ggc ggt act ggc ttg aac ctg aca get gca tee ate gtg gte cac 2947 
Ala Gly Gly Thr Gly Leu Asn Leu Thr Ala Ala Ser lie Val Val His 
935 940 945 

atg gat aga tgg tgg aac cca gcc gtg gaa aac caa gca act gac cgt 2995 
Met Asp Arg Trp Trp Asn Pro Ala Val Glu Asn Gin Ala Thr Asp Arg 
950 955 960 965 

gcc ttc cgc ate ggc cag cgc aaa aac gtg gat gta tac aag atg ate 3043 
Ala Phe Arg lie Gly Gin Arg Lys Asn Val Asp Val Tyr Lys Met He 
970 975 980 

aca gte gga ace atg gag gaa tec ate caa gat ate etc gat gga aaa 3091 
Thr Val Gly Thr Met Glu Glu Ser He Gin Asp He Leu Asp Gly Lys 
985 990 995 

aca eae ctg gee age gee ate gtg ggc gag ggc gaa ggc tgg ate ace 3139 
Thr His Leu Ala Ser Ala He Val Gly Glu Gly Glu Gly Trp He Thr 
1000 1005 1010 

gaa etc aac cca gaa gaa ttg get atg ctg atg agt tac cgc gaa aag 3187 
Glu .Leu Asn Pro Glu Glu Leu Ala Met Leu Met Ser Tyr Arg Glu. Lys 
1015 1020 1025 

gag ggt gea gat gac tgaatcaege cgcgtgaaaa tgg 3225 

Glu Gly Ala Asp Asp 

1030 



<210> 114 
<211> 1034 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 114 

Met Thr Ser His Leu Leu His Gly Leu Trp He Lys Asp Arg Gly Leu 
15 10 15 

Gin Leu Trp He Glu Gin Val Glu Gly His Arg He Val Leu Pro Glu 
20 25 30 

Ala Val Glu Lys Gly Thr Phe Pro Pro Val Val Glu Gin He Leu Asp 
35 40 45 

Gly Lys Thr Phe Arg Ala Arg Met Asn Val His Leu Arg Thr Pro Lys 
50 55 60 

Gly Arg His Val Glu Leu Pro Thr Pro Thr Ala Ala Phe Thr Pro Glu 
65 70 75 80 

Glu Ala Val Thr Val Phe Ser Gin Leu Ser Phe Leu Lys Ala Glu Thr 
85 90 95 

Pro Ala Ala Thr Arg Ala Gin Arg Asp Ser He Ala Pro Asp Leu Trp 
100 105 110 

Trp Leu He Val Met Tyr Gin Gly Leu Ala Arg Phe Val Gin Ala Gly 
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115 120 125 

Arg Val Thr Leu Arg Thr Val Met Met Asp Asn Ala Trp Trp Pro Gin 
130 135 140 

Trp Gin Leu Ser Ala Ser Leu Ser Glu Arg Gly Trp Leu Ala Glu Met 
145 150 155 160 

Asn His Ala Ala Pro Gly lie Leu Arg lie Asn Gly Gly Arg Asp Leu 
165 170 175 

Ala Gly Ser Met Ser Asn Glu Leu Pro His Trp lie Ala Asn Ala lie 
180 185 190 

Leu Arg Asp Tyr Arg Asp Glu Thr Met Pro Tyr Ala Arg His Glu Phe 
195 200 205 

Val Glu Ala Leu Leu Phe Asn His Ser Leu Arg Lys Gly Ser Thr Met 
210 215 220 

Leu Thr His Ala Leu Asn Gin Trp Lys Asn Thr lie Thr Ser Ala Ser 
225 230 235 240 

Leu Gin Leu Val lie Leu Val Glu Glu Pro Pro Ala Glu Ser Asp Tyr 
245 250 255 

Glu Asp Pro Met Asp Ser Val Trp Pro Val Arg Leu Met Val Arg Thr 
260 265 270 

Gly Val Asp Ala Pro Gin Ala lie Gin Lys Gly Ser lie Asp Ser Gly 
275 280 285 

Gly Met Glu Gin Leu Arg Ser Gin Tyr Glu Thr Ala Lys Thr Thr Ser 
290 295 300 

Met Leu Leu Asp Pro Ala Arg Glu Asp Ala Met Leu Gly His Met Val 
305 310 315 320 

Asp lie Ala Gin Asn Gly Asp Trp Asp lie Phe Leu Thr Thr Glu Glu 
325 330 335 

lie Val Asn Phe lie Ser His Asp Val Ala Lys Leu Arg Lys Ala Gly 
340 345 350 

lie Pro Val Met Leu Pro Lys Ala Trp Ser Thr Tyr Glu Thr Arg Ala 
355 360 365 

Gin Val Glu Ala Arg Thr Pro Asn Asp Ala Ala Asp Ser Ser Thr Lys 
370 375 380 

Ala lie lie Gly Leu Asp Gin Leu Val Glu Tyr Asn Trp Arg lie Ser 
385 390 395 400 

Val Gly Asp lie Gin Leu Ser Asp Glu Glu Met Arg Glu Leu lie Asp 
405 410 415 

Ser Lys Thr Gly Leu lie Arg Leu Arg Gly Asp Trp Val Met Ala Asp 
420 425 430 



Gin Asp Ala Leu Arg Arg lie Thr Ser Tyr Met Glu Glu Leu Ser Lys 
435 440 445 
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Ser Ser Glu Lys 
450 

Ala Lys Leu Ala 
465 

Ala Lys Ala Glu 



Asp Gly Gin Gly 
500 

Lys Ala Ala Glu 
515 

Asn Ser Leu Leu 
530 

lie Pro Asp Thr 
545 

Val Asp Trp Leu 



Ala Asp Asp Met 
580 

Ala Val Glu Arg 
595 

Val Val Cys Pro 
610 

Lys Phe Val Pro 
625 

Leu Asn Asp Ala 



lie Thr Ser Tyr 
660 

Val Gly Phe Glu 
675 

Ser Ser Thr Arg 
690 

Arg Val Ala Leu 
705 

Arg Ser lie Leu 



Phe Phe Arg Asn 
740 

Thr Met Thr Glu 
755 



Arg Ala Arg Thr 
455 

Glu Ala Asn Gly 
470 

Thr Leu Arg Lys 
485 

Glu Val Thr Leu 



Asn Glu Pro Val 
520 

Gly Gly Thr Glu 
535 

Val Leu Ala Asp 
550 

Tyr Trp Met Ser 
565 

Gly Leu Gly Lys 



Ala Glu Asn Pro 
600 

Thr Ser Val Val 
615 

Ser Leu Lys Val 
630 

Asp Phe Leu Ser 
645 

Gly Val He Thr 



Arg Val Val Leu 
680 

Val Ser Lys Ala 
695 

Thr Gly Thr Pro 
710 

Asp Phe Cys Asn 
725 

His Phe Ala Lys 



Arg Leu Arg Gin 
760 



Glu Met Glu Lys 
460 

Glu Glu Gly Trp 
475 

Glu Phe Asn Glu 
490 

Ala Glu Leu Arg 
505 

Glu Phe Thr Gly 



Thr Pro Ala Pro 
540 

Leu Arg Glu Tyr 
555 

Ala Asn Asn Leu 
570 

Thr Leu Gin Leu 
585 

Glu Leu Glu Arg 



Gly Asn Trp Ala 
620 

Leu Met His His 
635 

Gin Ser Lys Gly 
650 

Arg Asp Phe Lys 
665 

Asp Glu Ala Gin 



Val Arg Ser Leu 
700 

Val Glu Asn Arg 
715 

Pro Gly Val Leu 
730 

Ala He Glu Arg 
745 

Leu Thr Ala Pro 



Val Ala Met Gin 



Gin Leu Leu Ala 
480 

Lys Phe Ser Gly 
495 

Glu He Ala Leu 
510 

Ser Gin Trp Phe 

525 

Val Arg Val Asp 



Gin Arg Arg Gly 
560 

Gly Ala Val Leu 
575 

Leu Ser Leu Leu 
590 

Gly Pro Thr Leu 
605 

Ala Glu Ala Ala 



Gly Pro Gin Arg 
640 

Met Asp Leu He 
655 

Leu Met Gly Gin 
670 

Ala He Lys Asn 
685 

Pro Ser Arg His 



Leu Ser Glu Met 
720 

Gly Ser Ala Ser 
735 

Glu Gin Asp Asp 
750 

Phe He Leu Arg 
765 
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Arg Leu Lys Thr Asp Pro Asn lie lie Asp Asp Leu Pro Glu Lys Thr 
770 775 780 

Glu Gin lie lie Arg Val Asp Met Thr Thr Glu Gin Ala Ser Leu Tyr 
785 790 795 800 

Lys Ala Leu Val Glu Asp Val Gin Lys Gin Leu Asp Glu Arg Gin Gly 
805 810 815 

Met Ser Arg Lys Gly Leu Val Leu Ala Thr lie Thr Arg lie Lys Gin 
820 825 830 

lie Cys Asn His Pro Ala His Phe Leu Gly Asp Gly Ser Glu Val Thr 
835 840 845 

Leu Lys Gly Lys His Arg Ser Gly Lys Val Glu Ala Leu Met Glu Leu 
850 855 860 

lie Asp Thr Ala Val Lys Glu Glu Arg Arg Met Leu lie Phe Thr Gin 
865 870 875 880 

Tyr Ala Ala Phe Gly Arg lie Leu Ala Pro Tyr Leu Ser Asp Arg Leu 
885 890 895 

Gly Thr Asn lie Pro Phe Leu His Gly Gly Val Thr Lys Pro Gly Arg 

900 ■ 905 . K ... 910 

Asp Arg Met Val Ala Glu Phe Gin Ser Glu Asp Gly Pro Pro Ala Met 
915 920 925 

lie Leu Ser Leu Lys Ala Gly Gly Thr Gly Leu Asn Leu Thr Ala Ala 
930 935 940 

Ser lie Val Val His Met Asp Arg Trp Trp Asn Pro Ala Val Glu Asn 
945 950 955 960 

Gin Ala Thr Asp Arg Ala Phe Arg lie Gly Gin Arg Lys Asn Val Asp 
965 970 975 

Val Tyr Lys Met lie Thr Val Gly Thr Met Glu Glu Ser lie Gin Asp 
980 985 990 

lie Leu Asp Gly Lys Thr His Leu Ala Ser Ala lie Val Gly Glu Gly 
995 1000 1005 

Glu Gly Trp lie Thr Glu Leu Asn Pro Glu Glu Leu Ala Met Leu Met 
1010 1015 1020 

Ser Tyr Arg Glu Lys Glu Gly Ala Asp Asp 
1025 1030 



<210> 115 
<211> 1077 
<212> DNA 

<213> Corynebacteriuin glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1054) 
<223> RXA02760 
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<400> 115 

tagcatggga cgaaagctgt tagatagcat gttgcatccc tgcgttggct gattatcgct 60 

gggttttagg gtcgatagat aggttgggag aacacgcatt atg age gat gag aac 115 

Met Ser Asp Glu Asn 
1 5 

att aac gag ttt gag cag gac gag gat ctg aac ttc ggc gcg age ttt 163 
lie Asn Glu Phe Glu Gin Asp Glu Asp Leu Asn Phe Gly Ala Ser Phe 
10 15 20 

agt gat gaa ttc gea gat gae gat ttc gat gea gaa gea gae gta gaa 211 
Ser Asp Glu Phe Ala Asp Asp Asp Phe Asp Ala Glu Ala Asp Val Glu 
25 30 35 

gea gat get get gea gag gee tet gee ctg gaa get gag cag gat ctg 259 
Ala Asp Ala Ala Ala Glu Ala Ser Ala Leu Glu Ala Glu Gin Asp Leu 
40 45 50 

gaa gaa gag ace eta gat get eca gaa gaa gee gea gaa gaa get cct 307 
Glu Glu Glu Thr Leu Asp Ala Pro Glu Glu Ala Ala Glu Glu Ala Pro 
55 60 65 

get get gea gag tec gaa get eca gta gaa gag gae gaa gag get gae 355 
Ala Ala Ala Glu Ser Glu Ala Pro Val Glu ^ Glu Asp Glu Glu Ala Asp 
70 75 80 85 

age ett get cag gcg get get gea ctt ggt gac ace gat gag cag gae 403 
Ser Leu Ala Gin Ala Ala Ala Ala Leu Gly Asp Thr Asp Glu Gin Asp 
90 95 100 

gcg gat gea gag tac aag get cgt ctg egt aag ttc act cgt gag ctg 451 
Ala Asp Ala Glu Tyr Lys Ala Arg Leu Arg Lys Phe Thr Arg Glu Leu 
105 110 115 

aag aag cag eet ggt gtt tgg tac ate att cag tge tac tec ggc tac 4 99 
Lys Lys Gin Pro Gly Val Trp Tyr lie lie Gin Cys Tyr Ser Gly Tyr 
120 125 130 

gag aac aag gtg aag gcg aac ctt gae atg egt get cag acc ctt gag 54 7 
Glu Asn Lys Val Lys Ala Asn Leu Asp Met Arg Ala Gin Thr Leu Glu 
135 140 145 

gtt gag gat gae ate ttt gag gtt gtt gtt cct ate gag cag gtc act 595 
Val Glu Asp Asp lie Phe Glu Val Val Val Pro lie Glu Gin Val Thr 
150 155 160 165 

gag ate egt gat ggt aag egc aag ctg gtt aag cgt aag ttg ctg eeg 64 3 
Glu lie Arg Asp Gly Lys Arg Lys Leu Val Lys Arg Lys Leu Leu Pro 
170 175 180 

ggc tac gtt ttg gtc egc atg gac atg aat gae egc gtg tgg tet gtt 691 
Gly Tyr Val Leu Val Arg Met Asp Met Asn Asp Arg Val Trp Ser Val 
185 190 195 

gtt egc gat aca eet ggt gtg acc age ttt gtg ggt aac gag ggc aat 739 
Val Arg Asp Thr Pro Gly Val Thr Ser Phe Val Gly Asn Glu Gly Asn 
200 205 210 



gea act cct gtg aag cae egc gat gtt gcg aag ttc ttg atg cct cag 



787 
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Ala Thr Pro Val Lys His Arg Asp Val Ala Lys Phe Leu Met Pro Gin 
215 220 225 

gag cag get gtt gtc acc ggt gag get get get geg get gee gag ggt 835 
Glu Gin Ala Val Val Thr Gly Glu Ala Ala Ala Ala Ala Ala Glu Gly 
230 235 240 245 

gag cag gtt gtg get atg cct acc gat acc aag aag cet cag gtt get 883 
Glu Gin Val Val Ala Met Pro Thr Asp Thr Lys Lys Pro Gin Val Ala 
250 255 260 

gtg gae tte act gtt ggt gag get gtg ace att etg act ggt get tte 931 
Val Asp Phe Thr Val Gly Glu Ala Val Thr lie Leu Thr Gly Ala Phe 
265 270 275 

get tet gtt tet gea aeg att tet tet ate gat cct gag etg cag aag 979 
Ala Ser Val Ser Ala Thr lie Ser Ser lie Asp Pro Glu Leu Gin Lys 
280 285 290 

etg gaa gtt ttg gtg tec ate ttt ggt cgt gaa act cct gtt gat etc 1027 
Leu Glu Val Leu Val Ser lie Phe Gly Arg Glu Thr Pro Val Asp Leu 
295 300 305 

age tte gac cag gtt gag aag gtt age tagtagetaa aetgeaecac tta 1077 
Ser Phe Asp Gin Val Glu Lys Val Ser 
310 315 



<210> 116 
<211> 318 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 116 

Met Ser Asp Glu Asn lie Asn Glu Phe Glu Gin Asp Glu Asp Leu Asn 
1 5 10-15 

Phe Gly Ala Ser Phe Ser Asp Glu Phe Ala Asp Asp Asp Phe Asp Ala 
20 25 30 

Glu Ala Asp Val Glu Ala Asp Ala Ala Ala Glu Ala Ser Ala Leu Glu 
3S 40 45 

Ala Glu Gin Asp Leu Glu Glu Glu Thr Leu Asp Ala Pro Glu Glu Ala 
50 55 60 

Ala Glu Glu Ala Pro Ala Ala Ala Glu Ser Glu Ala Pro Val Glu Glu 
65 70 75 80 

Asp Glu Glu Ala Asp Ser Leu Ala Gin Ala Ala Ala Ala Leu Gly Asp 
85 90 95 

Thr Asp Glu Gin Asp Ala Asp Ala Glu Tyr Lys Ala Arg Leu Arg Lys 
100 105 110 

Phe Thr Arg Glu Leu Lys Lys Gin Pro Gly Val Trp Tyr lie lie Gin 
115 120 125 



Cys Tyr Ser Gly Tyr Glu Asn Lys Val Lys Ala Asn Leu Asp Met Arg 
130 135 140 
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Ala Gin Thr Leu Glu Val Glu Asp Asp lie Phe Glu Val Val Val Pro 
145 150 155 160 

lie Glu Gin Val Thr Glu lie Arg Asp Gly Lys Arg Lys Leu Val Lys 
165 170 175 

Arg Lys Leu Leu Pro Gly Tyr Val Leu Val Arg Met Asp Met Asn Asp 
180 185 190 

Arg Val Trp Ser Val Val Arg Asp Thr Pro Gly Val Thr Ser Phe Val 
195 200 205 

Gly Asn Glu Gly Asn Ala Thr Pro Val Lys His Arg Asp Val Ala Lys 
210 215 220 

Phe Leu Met Pro Gin Glu Gin Ala Val Val Thr Gly Glu Ala Ala Ala 
225 230 235 240 

Ala Ala Ala Glu Gly Glu Gin Val Val Ala Met Pro Thr Asp Thr Lys 
245 250 255 

Lys Pro Gin Val Ala Val Asp Phe Thr Val Gly Glu Ala Val Thr lie 
260 265 270 

Leu Thr Gly Ala Phe Ala Ser Val Ser Ala Thr lie Ser Ser lie Asp 
275 280 285 

Pro Glu Leu Gin Lys Leu Glu Val Leu Val Ser lie Phe Gly Arg Glu 
290 295 300 

Thr Pro Val Asp Leu Ser Phe Asp Gin Val Glu Lys Val Ser 
305 310 315 



<210> 117 
<211> 414 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (391) 
<223> RXA02306 

<400> 117 

atcgggctgg gaatgttcat gatcttcgag ggggttgtag gaatcggtgg cagggtagtg 60 

ggttagcccc gcccccagga cgtcactaga cttaggcact atg caa cct gaa gaa 115 

Met Gin Pro Glu Glu 
1 5 

gtg cac ate aag gac gag acc ate aag tta ggt eag ttc ate aaa ttg 163 
Val His lie Lys Asp Glu Thr lie Lys Leu Gly Gin Phe lie Lys Leu 
10 15 20 

gcc aac ctt gtc gaa tea ggc gga gcg gee aaa gat gee ate get aae 211 
Ala Asn Leu Val Glu Ser Gly Gly Ala Ala Lys Asp Ala lie Ala Asn 
25 30 35 



ggt gat gtc aec gtc aat ggt gaa gtg gat acc ega agg ggt aag aca 



259 
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Gly Asp Val Thr Val Asn Gly Glu Val Asp Thr Arg Arg Gly Lys Thr 
40 45 50 

ctt cgc gat ggc gat gtg gtg tgc ate ggc gag gta tgc gcg cag gtg 307 
Leu Arg Asp Gly Asp Val Val Cys lie Gly Glu Val Cys Ala Gin Val 
55 60 65 

tct act ggt gac gca gcc gac gac gat tat ttt gac gaa gcc acc gca 355 
Ser Thr Gly Asp Ala Ala Asp Asp Asp Tyr Phe Asp Glu Ala Thr Ala 
70 75 80 85 

aac gat gac ttc gat ccc gaa aag tgg agg aac atg taatgccagc 401 
Asn Asp Asp Phe Asp Pro Glu Lys Trp Arg Asn Met 
90 95 

ctttgaggca atg 414 

<210> 118 
<211> 97 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 118 

Met Gin Pro Glu Glu Val His lie Lys Asp Glu Thr lie Lys Leu Gly 
1 . .5 • 10 15 

Gin Phe lie Lys Leu Ala Asn Leu Val Glu Ser Gly Gly Ala Ala Lys 
20 25 30 

Asp Ala lie Ala Asn Gly Asp Val Thr Val Asn Gly Glu Val Asp Thr 
35 40 45 

Arg Arg Gly Lys Thr Leu Arg Asp Gly Asp Val Val Cys lie Gly Glu 
50 55 60 

Val Cys Ala Gin Val Ser Thr Gly Asp Ala Ala Asp Asp Asp Tyr Phe 
65 70 75 80 

Asp Glu Ala Thr Ala Asn Asp Asp Phe Asp Pro Glu Lys Trp Arg Asn 
85 90 95 

Met 



<210> 119 
<211> 801 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> {101) . . (778) 

<223> RXA00130 

<400> 119 

gatcgtggtt gcccctgatg aagaccccgg ccacgttgcg cagagaatcg tggaattcct 60 



gggtactata aactaatccc aattagcagg aaggattctc atg tea cag aaa att 115 

Met Ser Gin Lys lie 
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etc gtg gtt gat gat gat ccc gcc ate tec gag atg etc ace ate gtg 163 
Leu Val Val Asp Asp Asp Pro Ala lie Ser Glu Met Leu Thr lie Val 
10 15 20 

etc age gca gaa gge ttt gae ace gta get gtc ace gac ggc gea etc 211 
Leu Ser Ala Glu Gly Phe Asp Thr Val Ala Val Thr Asp Gly Ala Leu 
25 30 35 

gcc gtg gaa acc gcc tec egg gaa caa ccg gat ctg att ttg etc gac 259 
Ala Val Glu Thr Ala Ser Arg Glu Gin Pro Asp Leu lie Leu Leu Asp 
40 45 50 

ttg atg ett eca ggc atg aae gge ate gac att tgt egc etc ate cgc 307 
Leu Met Leu Pro Gly Met Asn Gly lie Asp lie Cys Arg Leu lie Arg 
55 60 65 

caa gaa tec tec gta ccc ate ate atg etc acc gcc aaa ace gae acc 355 
Gin Glu Ser Ser Val Pro lie lie Met Leu Thr Ala Lys Thr Asp Thr 
70 75 80 85 

gtt gat gtg gtg etc ggt ttg gaa tee ggt gea gac gat tac gtg aac 403 
Val Asp Val Val Leu Gly Leu Glu Ser Gly Ala Asp Asp Tyr Val Asn 
90 95 100 

aag cct ttc aaa geg aaa gaa ett gtc gcc egc ate egt gee cgc etc 451 
Lys Pro Phe Lys Ala Lys Glu Leu Val Ala Arg lie Arg Ala Arg Leu 
105 110 115 

egc gca ace gtg gae gag ccc age gaa ate ate gaa gtc gge gat ctg 4 99 
Arg Ala Thr Val Asp Glu Pro Ser Glu lie lie Glu Val Gly Asp Leu 
120 125 130 

tee ate gae gtc cea gca cae acc gtc aaa ega aac ggc get gag att 54 7 
Ser lie Asp Val Pro Ala His Thr Val Lys Arg Asn Gly Ala Glu lie 
135 140 145 

tec ttg acc cea etc gaa ttc gac etc ctg ctg gaa etc gcc cgc aaa 595 
Ser Leu Thr Pro Leu Glu Phe Asp Leu Leu Leu Glu Leu Ala Arg Lys 
150 155 160 . 165 

cea cag caa gta ttc acc egt gaa gaa ttg ctg ggc aaa gtg tgg ggc 643 
Pro Gin Gin Val Phe Thr Arg Glu Glu Leu Leu Gly Lys Val Trp Gly 
170 175 180 

tac cgc cae gca tec gac act ega ctg gtc aac gtt cae gtt cag egt 691 
Tyr Arg His Ala Ser Asp Thr Arg Leu Val Asn Val His Val Gin Arg 
185 190 195 

ctg cgc gee aag att gaa aaa gat cea gaa aat ccg cag ate gtc etc 739 
Leu Arg Ala Lys lie Glu Lys Asp Pro Glu Asn Pro Gin lie Val Leu 
200 205 210 

ace gtc cgc ggt gtt ggc tac aaa act ggc cae aae gat taagtttttc 788 
Thr Val Arg Gly Val Gly Tyr Lys Thr Gly His Asn Asp 
215 220 225 



atttaaaaaa ggg 



801 



BGI-123CP 



- 152- 



<210> 120 
<211> 226 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 120 

Met Ser Gin Lys lie Leu Val Val Asp Asp Asp Pro Ala lie Ser Glu 
15 10 15 

Met Leu Thr lie Val Leu Ser Ala Glu Gly Phe Asp Thr Val Ala Val 
20 25 30 

Thr Asp Gly Ala Leu Ala Val Glu Thr Ala Ser Arg Glu Gin Pro Asp 
35 40 45 

Leu lie Leu Leu Asp Leu Met Leu Pro Gly Met Asn Gly lie Asp lie 
50 55 60 

Cys Arg Leu lie Arg Gin Glu Ser Ser Val Pro lie lie Met Leu Thr 
65 70 75 80 

Ala Lys Thr Asp Thr Val Asp Val Val Leu Gly Leu Glu Ser Gly Ala 
85 90 95 

Asp Asp Tyr Val Asn Lys Pro Phe Lys Ala Lys Glu Leu Val Ala Arg 
100 105 110 

lie Arg Ala Arg Leu Arg Ala Thr Val Asp Glu Pro Ser Glu lie lie 
115 120 125 

Glu Val Gly Asp Leu Ser lie Asp Val Pro Ala His Thr Val Lys Arg 
130 135 140 

Asn Gly Ala Glu lie Ser Leu Thr Pro Leu Glu Phe Asp Leu Leu Leu 
145 150 155 160 

Glu Leu Ala Arg Lys Pro Gin Gin Val Phe Thr Arg Glu Glu Leu Leu 
165 170 175 

Gly Lys Val Trp Gly Tyr Arg His Ala Ser Asp Thr Arg Leu Val Asn 
180 185 190 

Val His Val Gin Arg Leu Arg Ala Lys lie Glu Lys Asp Pro Glu Asn 
195 200 205 

Pro Gin lie Val Leu Thr Val Arg Gly Val Gly Tyr Lys Thr Gly His 
210 215 220 

Asn Asp 
225 



<210> 121 
<211> 1149 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1126) 
<223> RXA00885 
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<400> 121 

caacctggcg gtgaccgatg cgggacgttt gcttgccgac ggcatcatcg ccgacatttt 60 

gcttagtgaa gaagactaaa tatttagtag ggttacagac atg gtg agt gca aca 115 

Met Val Ser Ala Thr 
1 5 

gag aaa cgt aga tac gaa gtg ttg egg gcc ate gtc get gat tae att 163 
Glu Lys Arg Arg Tyr Glu Val Leu Arg Ala lie Val Ala Asp Tyr lie 
10 15 20 

gcg tct cag gaa cct gtc gga teg aag tea ete etc gag egc cat aag 211 
Ala Ser Gin Glu Pro Val Gly Ser Lys Ser Leu Leu Glu Arg His Lys 
25 30 35 

ete aae gtg agt tct gcg aeg ate cgc aae gat atg teg gtg etg gaa 259 
Leu Asn Val Ser Ser Ala Thr lie Arg Asn Asp Met Ser Val Leu Glu 
40 45 50 

tee gat gge ttt ate gtc cag gag eat gca agt tct gge egg gta eca 307 
Ser Asp Gly Phe lie Val Gin Glu His Ala Ser Ser Gly Arg Val Pro 
55 60 65 

ace gaa agg ggt tae cgc ett ttt gtt gat tec ate cat gac ate aaa 355 
Thr Glu Arg Gly Tyr Arg Leu Phe Val Asp Ser lie His Asp lie ..Lys 
70 75 80 85 

ccg etg teg etg gcg gaa egg cgc get att ttg gge tte ett gaa ggg 4 03 
Pro Leu Ser Leu Ala Glu Arg Arg Ala lie Leu Gly Phe Leu Glu Gly 
90 95 100 

gga gtg gac tta gag gac gtg etg cgc aga tct gtg cag etg ttg tct 451 
Gly Val Asp Leu Glu Asp Val Leu Arg Arg Ser Val Gin Leu Leu Ser 
105 110 115 

cag ete ace cat cag get gee gtg gtg cag etg ccc acc etg aaa aca 4 99 
Gin Leu Thr His Gin Ala Ala Val Val Gin Leu Pro Thr Leu Lys Thr 
120 125 130 

gcg cgc gtg aag cac tgc gag gtg gtg ccg etg teg ccg atg cgc ttg 547 
Ala Arg Val Lys His Cys Glu Val Val Pro Leu Ser Pro Met Arg Leu 
135 140 145 

etg etg gtg etc att acc gat act gge cgt gta gat cag egc aae gtg 595 
Leu Leu Val Leu lie Thr Asp Thr Gly Arg Val Asp Gin Arg Asn Val 
150 155 160 165 

gaa ett gag gaa ccg etg gcg gcg gaa gaa gtt aat gtg etg egc gat 643 
Glu Leu Glu Glu Pro Leu Ala Ala Glu Glu Val Asn Val Leu Arg Asp 
170 175 180 

etg etc aae gge gcg eta ggg gag aaa aeg etg aeg get gca tea gat 691 
Leu Leu Asn Gly Ala Leu Gly Glu Lys Thr Leu Thr Ala Ala Ser Asp 
185 190 195 

gcg etg gaa gag ttg get cag caa gcc cca acc gat att cgt gat gee 739 
Ala Leu Glu Glu Leu Ala Gin Gin Ala Pro Thr Asp lie Arg Asp Ala 
200 205 210 



atg cgc cgc tgc tgc gat gtg etg gtg aae aeg ett gtc gat caa ccc 



787 
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Met Arg Arg Cys Cys Asp Val Leu Val Asn Thr Leu Val Asp Gin Pro 
215 220 225 

tct gac cgc ctg ate etc gcc ggc acc tea aac etc acc cgc tta age 835 
Ser Asp Arg Leu lie Leu Ala Gly Thr Ser Asn Leu Thr Arg Leu Ser 
230 235 240 245 

egg gaa acc tec gcg age ctg cce atg gtt tta gaa gee ttg gaa gag 883 
Arg Glu Thr Ser Ala Ser Leu Pro Met Val Leu Glu Ala Leu Glu Glu 
250 255 260 

eag gtg gte atg ttg aaa ctg ctg tec aat gtc act gat ctt gac eaa 931 
Gin Val Val Met Leu Lys Leu Leu Ser Asn Val Thr Asp Leu Asp Gin 
265 270 275 

gtg cgc gtg cat att ggc ggc gaa aat gaa gac att gag ctg cgc age 979 
Val Arg Val His lie Gly Gly Glu Asn Glu Asp lie Glu Leu Arg Ser 
280 285 290 

gea aeg gtg att acc acc ggt tac ggc tec eag ggc age gea ctg ggc 1027 
Ala Thr Val lie Thr Thr Gly Tyr Gly Ser Gin Gly Ser Ala Leu Gly 
295 300 305 

gga ttg ggg gtg gtt ggc ecc ace tat atg gac tac teg gga aca att 1075 
Gly Leu Gly Val Val Gly Pro Thr Tyr Met Asp Tyr Ser Gly Thr lie 
310 315 320 • 325 

tct aag gtg tec gee gtt get aag tat gtt ggt cgt gtg etc get ggc 1123 
Ser Lys Val Ser Ala Val Ala Lys Tyr Val Gly Arg Val Leu Ala Gly 
330 335 340 

gaa tagctgcggg tatagttggc cat 114 9 

Glu 



<210> 122 
<211> 342 
<212> PRT 

<213> Corynebaeterium glutamieum 
<400> 122 

Met Val Ser Ala Thr Glu Lys Arg Arg Tyr Glu Val Leu Arg Ala lie 
15 10 15 

Val Ala Asp Tyr lie Ala Ser Gin Glu Pro Val Gly Ser Lys Ser Leu 
20 25 30 

Leu Glu Arg His Lys Leu Asn Val Ser Ser Ala Thr lie Arg Asn Asp 
35 40 45 

Met Ser Val Leu Glu Ser Asp Gly Phe lie Val Gin Glu His Ala Ser 
50 55 60 

Ser Gly Arg Val Pro Thr Glu Arg Gly Tyr Arg Leu Phe Val Asp Ser 
65 70 75 80 

lie His Asp lie Lys Pro Leu Ser Leu Ala Glu Arg Arg Ala lie Leu 
85 90 95 



Gly Phe Leu Glu Gly Gly Val Asp Leu Glu Asp Val Leu Arg Arg Ser 
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100 • 105 110 

Val Gin Leu Leu Ser Gin Leu Thr His Gin Ala Ala Val Val Gin Leu 
115 120 125 

Pro Thr Leu Lys Thr Ala Arg Val Lys His Cys Glu Val Val Pro Leu 
130 135 140 

Ser Pro Met Arg Leu Leu Leu Val Leu lie Thr Asp Thr Gly Arg Val 
145 150 155 160 

Asp Gin Arg Asn Val Glu Leu Glu Glu Pro Leu Ala Ala Glu Glu Val 
165 170 175 

Asn Val Leu Arg Asp Leu Leu Asn Gly Ala Leu Gly Glu Lys Thr Leu 
180 185 190 

Thr Ala Ala Ser Asp Ala Leu Glu Glu Leu Ala Gin Gin Ala Pro Thr 
195 200 205 

Asp lie Arg Asp Ala Met Arg Arg Cys Cys Asp Val Leu Val Asn Thr 
210 215 220 

Leu Val Asp Gin Pro Ser Asp Arg Leu lie Leu Ala Gly Thr Ser Asn 
225 230 235 240 

Leu Thr Arg Leu Ser Arg Glu Thr Ser Ala Ser Leu Pro Met Val Leu 
245 250 255 

Glu Ala Leu Glu Glu Gin Val Val Met Leu Lys Leu Leu Ser Asn Val 
260 265 270 

Thr Asp Leu Asp Gin Val Arg Val His lie Gly Gly Glu Asn Glu Asp 
275 280 285 

lie Glu Leu Arg Ser Ala Thr Val lie Thr Thr Gly Tyr Gly Ser Gin 
290 295 300 

Gly Ser Ala Leu Gly Gly Leu Gly Val Val Gly Pro Thr Tyr Met Asp 
305 310 315 320 

Tyr Ser Gly Thr lie Ser Lys Val Ser Ala Val Ala Lys Tyr Val Gly 
325 330 335 

Arg Val Leu Ala Gly Glu 
340 



<210> 123 
<211> 369 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (346) 

<223> RXA01418 



<400> 123 

aacactcaaa tgatcatttg actattagcg aaagaaatta tcaatggagc atcaacctca 



BGI-123CP 



- 156- 



tctcctgaag ctcgccgatg agtgggcgcc aacattcaaa atg etc ggc gat cgc 115 

Met Leu Gly Asp Arg 
1 5 

acg cgc etc cgc etc etc ate geg ctg cat tat cac ggc cce ggt gaa 163 
Thr Arg Leu Arg Leu Leu lie Ala Leu His Tyr His Gly Pro Gly Glu 
10 15 20 

gcc acc gtc tea gaa etc gcg gac ate gtc ggc gte ace ctg cce acg 211 
Ala Thr Val Ser Glu Leu Ala Asp lie Val Gly Val Thr Leu Pro Thr 
25 30 35 

gcc tec gea gcg etc caa ctg etc gca gat aac gga gtg gtc gag tec 259 
Ala Ser Ala Ala Leu Gin Leu Leu Ala Asp Asn Gly Val Val Glu Ser 
40 45 50 

ttc aag gag ggg egg gtg aea aga tat aag ett gtc gac gcc acg acc 307 
Phe Lys Glu Gly Arg Val Thr Arg Tyr Lys Leu Val Asp Ala Thr Thr 
55 60 65 

cac acc ttg ett cac cac etc ggg ggc acc cac ega cat taaagggaac 356 
His Thr Leu Leu His His Leu Gly Gly Thr His Arg His 
70 75 80 

caaatagcgt teg 369 



<210> 124 
<211> 82 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 124 

Met Leu Gly Asp Arg Thr Arg Leu Arg Leu Leu lie Ala Leu His Tyr 
1 5 . 10 15 

His Gly Pro Gly Glu Ala Thr Val Ser Glu Leu Ala Asp lie Val Gly 
20 25 30 

Val Thr Leu Pro Thr Ala Ser Ala Ala Leu Gin Leu Leu Ala Asp Asn 
35 40 45 

Gly Val Val Glu Ser Phe Lys Glu Gly Arg Val Thr Arg Tyr Lys Leu 
50 55 60 

Val Asp Ala Thr Thr His Thr Leu Leu His His Leu Gly Gly Thr His 
65 70 75 80 

Arg His 



<210> 125 
<211> 885 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (862) 

<223> RXA01759 
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<400> 125 

cactaaagaa cttctgagcg cgctatcgtt ggtcgatgct attggtctgg gtacttctcc 60 

ggtagaccat cactctgaat aagggggata acatatagtt atg acc aaa egg etc 115 

Met Thr Lys Arg Leu 
1 5 

age ctt gaa ggg ete cge tat gcg cag gee gtc gca gaa act cae tea 163 
Ser Leu Glu Gly Leu Arg Tyr Ala Gin Ala Val Ala Glu Thr His Ser 
10 15 20 

tte age gea gca gee cgc gaa tac gga gtc acc caa ect gcg eta tec 211 
Phe Ser Ala Ala Ala Arg Glu Tyr Gly Val Thr Gin Pro Ala Leu Ser 
25 30 35 

aac ggc ate gee aaa etg gaa gat egg etc ggt gaa caa etc tte gat 259 
Asn Gly lie Ala Lys Leu Glu Asp Arg Leu Gly Glu Gin Leu Phe Asp 
40 45 50 

ega tet act caa ggc gtc acc ecg aeg tee ttt ggc etc cac ate etc 307 
Arg Ser Thr Gin Gly Val Thr Pro Thr Ser Phe Gly Leu His lie Leu 
55 60 65 

cec etg ate caa cgc gcg etg act gaa ate gae gca ate ace gcg gaa 355 
Pro Leu lie Gin Arg Ala Leu Thr Glu lie Asp Ala lie Thr Ala Glu 
70 75 80 85 

gcg cac cgt ttg att aac tea gaa gca cgc age att cga gtt gga ate 403 
Ala His Arg Leu lie Asn Ser Glu Ala Arg Ser lie Arg Val Gly lie 
90 95 100 

tee cea ctt ate aac ect caa etg gtt gea cga aca tat acc gcg gtt 451 
Ser Pro Leu lie Asn Pro Gin Leu Val Ala Arg Thr Tyr Thr Ala Val 
105 110 115 

cgt gag ctt cec aca gea cae gae eta gta etc cge gaa gea aac atg 4 99 
Arg Glu Leu Pro Thr Ala His Asp Leu Val Leu Arg Glu Ala Asn Met 
120 125 130 

aaa gaa eta cat gaa gga ctt ctt gea ggt gaa ctt aat gta att ete 547 
Lys Glu Leu His Glu Gly Leu Leu Ala Gly Glu Leu Asn Val lie Leu 
135 140 145 

att cec gca gtg aaa cea eta cec cat ttt gaa cae cgc ate att gae 595 
lie Pro Ala Val Lys Pro Leu Pro His Phe Glu His Arg lie lie Asp 
150 155 160 165 

tee gaa cea gtc gtt ate gtc gaa tec acc cag gae age ace gae cec 643 
Ser Glu Pro Val Val lie Val Glu Ser Thr Gin Asp Ser Thr Asp Pro 
170 175 180 

ata gaa ctt cge gag act cag cac gaa ccg tte att etg gta cec gae 691 
lie Glu Leu Arg Glu Thr Gin His Glu Pro Phe lie Leu Val Pro Asp 
185 190 195 

aca tgc ggt tta acc act tte acc aat caa etg ttt gaa aca aat gae 739 
Thr Cys Gly Leu Thr Thr Phe Thr Asn Gin Leu Phe Glu Thr Asn Asp 
200 205 210 



etg gea tta aac gee tat tee ggc gaa gca gee age tac caa gta etc 



787 
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Leu Ala Leu Asn Ala Tyr Ser Gly Glu Ala Ala Ser Tyr Gin Val Leu 
215 220 225 

gaa cag tgg gcc aca ctt gga etc gga tct gca atg ctt cca ctt tct 835 
Glu Gin Trp Ala Thr Leu Gly Leu Gly Ser Ala Met Leu Pro Leu Ser 
230 235 240 245 

aaa etc age tee eet aca gca cec cat tgaccaetcc gcgaaeaagg ect 885 
Lys Leu Ser Ser Pro Thr Ala Pro His 
250 



<210> 126 
<211> 254 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 126 

Met Thr Lys Arg Leu Ser Leu Glu Gly Leu Arg Tyr Ala Gin Ala Val 
15 10 15 

Ala Glu Thr His Ser Phe Ser Ala Ala Ala Arg Glu Tyr Gly Val Thr 
20 25 30 

Gin Pro Ala Leu Ser Asn Gly lie Ala Lys Leu Glu Asp Arg Leu Gly 
35 40 45 

Glu Gin Leu Phe Asp Arg Ser Thr Gin Gly Val Thr Pro Thr Ser Phe 
50 55 60 

Gly Leu His lie Leu Pro Leu lie Gin Arg Ala Leu Thr Glu lie Asp 
65 70 75 80 

Ala lie Thr Ala Glu Ala His Arg Leu lie Asn Ser Glu Ala Arg Ser 
85 90 95 

He Arg Val Gly He Ser Pro Leu lie Asn Pro Gin Leu Val Ala Arg 
100 105 110 

Thr Tyr Thr Ala Val Arg Glu Leu Pro Thr Ala His Asp Leu Val Leu 
115 120 125 

Arg Glu Ala Asn Met Lys Glu Leu His Glu Gly Leu Leu Ala Gly Glu 
130 135 140 

Leu Asn Val He Leu He Pro Ala Val Lys Pro Leu Pro His Phe Glu 
145 150 155 160 

His Arg He He Asp Ser Glu Pro Val Val He Val Glu Ser Thr Gin 
165 170 175 

Asp Ser Thr Asp Pro He Glu Leu Arg Glu Thr Gin His Glu Pro Phe 
180 185 190 

He Leu Val Pro Asp Thr Cys Gly Leu Thr Thr Phe Thr Asn Gin Leu 
195 200 205 



Phe Glu Thr Asn Asp Leu Ala Leu Asn Ala Tyr Ser Gly Glu Ala Ala 
210 215 220 
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Ser Tyr Gin Val Leu Glu Gin Trp Ala Thr Leu Gly Leu Gly Ser Ala 
225 230 235 240 

Met Leu Pro Leu Ser Lys Leu Ser Ser Pro Thr Ala Pro His 
245 250 



<210> 127 
<211> 843 
<212> DNA 

<213> Corynebacterium glutamicuin 

<220> 

<221> CDS 

<222> (101) . . (820) 

<223> RXN00363 

<400> 127 

tgaatttgat ggtgtgagtc atggtgggtc cttttgtgaa attcgatcca agcgggcttt 60 

gagtaacatg ttaccggtta ctgtggtgaa ttgtgcgata atg tea gac atg cca 115 

Met Ser Asp Met Pro 
1 5 

aca aaa agg gtt gcc ccc gca cgc tea etc ace gac caa gtc atg gat 163 

Thr Lys Arg Val.. Ala Pro Ala Arg Ser Leu Thr Asp Gin Val Met Asp 
10 15 20 

ttc gtc cgc gaa tec acc ctt gat aaa aca atg gtc ace gga gag tgg 211 
Phe Val Arg Glu Ser Thr Leu Asp Lys Thr Met Val Thr Gly Glu Trp 
25 30 35 

tac age gtt tac cag gtc age gac caa tta ggc att tec cgc tee ccc 259 
Tyr Ser Val Tyr Gin Val Ser Asp Gin Leu Gly lie Ser Arg Ser Pro 
40 45 50 

gtc aga gac gcg ctg etc cgc ctg gaa gaa gca ggg etc ate ege ttc 307 
Val Arg Asp Ala Leu Leu Arg Leu Glu Glu Ala Gly Leu lie Arg Phe 
55 60 65 

acc agg aac ege gga ttc caa att gtc gaa ace aaa ccc tct gat gtc 355 
Thr Arg Asn Arg Gly Phe Gin lie Val Glu Thr Lys Pro Ser Asp Val 
70 75 80 85 

gcc gaa att ttt gee ctt cgt eta ggc att gaa ccc gee gca gca tac 403 
Ala Glu lie Phe Ala Leu Arg Leu Gly lie Glu Pro Ala Ala Ala Tyr 
90 95 100 

egg gca gca cag eta cgc ace gaa gaa cag etc cac gaa gca gat gac 451 
Arg Ala Ala Gin Leu Arg Thr Glu Glu Gin Leu His Glu Ala Asp Asp 
105 110 115 

ate att gca etc atg gcg caa gee gag gee gac aat gac gaa gaa gca 4 99 
lie lie Ala Leu Met Ala Gin Ala Glu Ala Asp Asn Asp Glu Glu Ala 
120 125 130 

ttt ttc ace eat gac egg cag ttt cac ega caa att atg acc atg gga 547 
Phe Phe Thr His Asp Arg Gin Phe His Arg Gin lie Met Thr Met Gly 
135 140 145 



cac tee caa cgc ggg get gac ctg gta gaa aaa eta ege gca cac acc 



595 
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His Ser Gin Arg Gly Ala Asp Leu Val Glu Lys Leu Arg Ala His Thr 
150 155 160 165 

cgt ate etc ggt get tct act gee ggg aae aaa cgc ace ett ggc gat 643 
Arg lie Leu Gly Ala Ser Thr Ala Gly Asn Lys Arg Thr Leu Gly Asp 
170 175 180 

att ttg gaa gaa cac gaa cca ate ttg gat gee ate aaa ega caa tea 691 
lie Leu Glu Glu His Glu Pro lie Leu Asp Ala lie Lys Arg Gin Ser 
185 190 195 

gca gaa atg gea ega gee ace atg egg gag cat ate caa gtc ace gga 739 
Ala Glu Met Ala Arg Ala Thr Met Arg Glu His He Gin Val Thr Gly 
200 205 210 

aag eta eta eta gaa caa gca gtg gaa aaa tec ggc gaa gga get get 787 
Lys Leu Leu Leu Glu Gin Ala Val Glu Lys Ser Gly Glu Gly Ala Ala 
215 220 225 

eag aag att tgg gat cag tac aeg gcg gga gtt taggcatatt taectaatea 840 
Gin Lys He Trp Asp Gin Tyr Thr Ala Gly Val 
230 235 240 

att . 843 



<210> 128 
<211> 240 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 128 

Met Ser Asp Met Pro Thr Lys Arg Val Ala Pro Ala Arg Ser Leu Thr 
15 10 15 

Asp Gin Val Met Asp Phe Val Arg Glu Ser Thr Leu Asp Lys Thr Met 
20 ' 25 30 

Val Thr Gly Glu Trp Tyr Ser Val Tyr Gin Val Ser Asp Gin Leu Gly 
35 40 45 

He Ser Arg Ser Pro Val Arg Asp Ala Leu Leu Arg Leu Glu Glu Ala 
50 55 ' 60 

Gly Leu He Arg Phe Thr Arg Asn Arg Gly Phe Gin He Val Glu Thr 
65 70 75 80 

Lys Pro Ser Asp Val Ala Glu He Phe Ala Leu Arg Leu Gly He Glu 
85 90 95 

Pro Ala Ala Ala Tyr Arg Ala Ala Gin Leu Arg Thr Glu Glu Gin Leu 
100 105 110 

His Glu Ala Asp Asp He He Ala Leu Met Ala Gin Ala Glu Ala Asp 
115 120 125 

Asn Asp Glu Glu Ala Phe Phe Thr His Asp Arg Gin Phe His Arg Gin 
130 135 140 

He Met Thr Met Gly His Ser Gin Arg Gly Ala Asp Leu Val Glu Lys 
145 150 155 160 
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Leu Arg Ala His Thr Arg lie Leu Gly Ala Ser Thr Ala Gly Asn Lys 
165 170 175 

Arg Thr Leu Gly Asp lie Leu Glu Glu His Glu Pro lie Leu Asp Ala 
180 185 190 

lie Lys Arg Gin Ser Ala Glu Met Ala Arg Ala Thr Met Arg Glu His 
195 200 205 

lie Gin Val Thr Gly Lys Leu Leu Leu Glu Gin Ala Val Glu Lys Ser 
210 215 220 

Gly Glu Gly Ala Ala Gin Lys lie Trp Asp Gin Tyr Thr Ala Gly Val 
225 230 235 240 



<210> 129 
<211> 707 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (684) 
<223> FRXA00363 

<400> 129 

cgc tea etc aee gac caa gtc atg gat ttc gtc cgc gaa tec acc ctt 48 
Arg Ser Leu Thr Asp Gin Val Met Asp Phe Val Arg Glu Ser Thr Leu 
15 10 15 

gat aaa aea atg gtc acc gga gag tgg tac age gtt tac cag gtc age 96 
Asp Lys Thr Met Val Thr Gly Glu Trp Tyr Ser Val Tyr Gin Val Ser 
20 25 30 

gac caa tta gge att tec cgc tec cec gtc aga gac gcg ctg etc cgc 144 
Asp Gin Leu Gly lie Ser Arg Ser Pro Val Arg Asp Ala Leu Leu Arg 
35 40 45 

ctg gaa gaa gca ggg etc ate cgc ttc acc agg aac cgc gga ttc caa 192 
Leu Glu Glu Ala Gly Leu lie Arg Phe Thr Arg Asn Arg Gly Phe Gin 
50 55 60 

att gtc gaa acc aaa cec tct gat gtc gee gaa att ttt gee ctt cgt 240 
lie Val Glu Thr Lys Pro Ser Asp Val Ala Glu lie Phe Ala Leu Arg 
65 70 75 80 

eta gge att gaa cec gee gca gca tac egg gca gca cag eta cgc acc 288 
Leu Gly lie Glu Pro Ala Ala Ala Tyr Arg Ala Ala Gin Leu Arg Thr 
85 90 95 

gaa gaa cag etc cac gaa gca gat gac ate att gca etc atg gcg caa 336 
Glu Glu Gin Leu His Glu Ala Asp Asp lie lie Ala Leu Met Ala Gin 
100 105 110 



gee gag gee gac aat gac gaa gaa gca ttt ttc acc cat gac egg cag 384 
Ala Glu Ala Asp Asn Asp Glu Glu Ala Phe Phe Thr His Asp Arg Gin 
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115 120 125 

ttt cac cga caa att atg acc atg gga cac tec caa cgc ggg get gae 432 
Phe His Arg Gin lie Met Thr Met Gly His Ser Gin Arg Gly Ala Asp 
130 135 140 

etg gta gaa aaa eta ege gea cae aec egt ate etc ggt get tct act 4 80 
Leu Val Glu Lys Leu Arg Ala His Thr Arg lie Leu Gly Ala Ser Thr 
145 150 155 160 

gee ggg aac aaa cgc acc ett ggc gat att ttg gaa gaa cae gaa eca 528 
Ala Gly Asn Lys Arg Thr Leu Gly Asp lie Leu Glu Glu His Glu Pro 
165 170 175 

ate ttg gat gcc ate aaa cga caa tea gea gaa atg gea cga gcc acc 576 
lie Leu Asp Ala lie Lys Arg Gin Ser Ala Glu Met Ala Arg Ala Thr 
• 180 185 190 

atg egg gag eat ate caa gtc ace gga aag eta eta eta gaa caa gea 624 
Met Arg Glu His lie Gin Val Thr Gly Lys Leu Leu Leu Glu Gin Ala 
195 200 205 

gtg gaa aaa tec ggc gaa gga get get eag aag att tgg gat cag tac 672 
Val Glu Lys Ser Gly Glu Gly Ala Ala Gin Lys lie Trp Asp Gin Tyr 
210 215 220 

acg geg gga gtt taggeatatt tacctaatea att 707 

Thr Ala Gly Val 

225 



<210> 130 
<211> 228 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 130 

Arg Ser Leu Thr Asp Gin Val Met Asp Phe Val Arg Glu Ser Thr Leu 
15 10 15 

Asp Lys Thr Met Val Thr Gly Glu Trp Tyr Ser Val Tyr Gin Val Ser 
20 25 30 

Asp Gin Leu Gly lie Ser Arg Ser Pro Val Arg Asp Ala Leu Leu Arg 
35 40 45 

Leu Glu Glu Ala Gly Leu lie Arg Phe Thr Arg Asn Arg Gly Phe Gin 
50 55 60 



He Val Glu Thr 
65 

Leu Gly He Glu 



Glu Glu Gin Leu 
100 



Lys Pro Ser Asp 
70 

Pro Ala Ala Ala 
85 

His Glu Ala Asp 



Val Ala Glu He 
75 

Tyr Arg Ala Ala 
90 

Asp He He Ala 
105 



Phe Ala Leu Arg 
80 

Gin Leu Arg Thr 

95 

Leu Met Ala Gin 
110 



Ala Glu Ala Asp Asn Asp Glu Glu Ala Phe Phe Thr His Asp Arg Gin 
115 120 125 
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Phe His Arg Gin lie Met Thr Met Gly His Ser Gin Arg Gly Ala Asp 
130 135 140 

Leu Val Glu Lys Leu Arg Ala His Thr Arg lie Leu Gly Ala Ser Thr 
145 150 155 160 

Ala Gly Asn Lys Arg Thr Leu Gly Asp lie Leu Glu Glu His Glu Pro 
165 170 175 

lie Leu Asp Ala lie Lys Arg Gin Ser Ala Glu Met Ala Arg Ala Thr 
180 185 190 

Met Arg Glu His lie Gin Val Thr Gly Lys Leu Leu Leu Glu Gin Ala 
195 200 205 

Val Glu Lys Ser Gly Glu Gly Ala Ala Gin Lys lie Trp Asp Gin Tyr 
210 215 220 

Thr Ala Gly Val 
225 



<210> 131 

<211> 843 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (820) 

<223> RXA00516 

<400> 131 

aagcaaaaaa ttgcttgtcg acgtctcccc caacctagca tccactttct gcaacccagt 60 

gtcacaaata gtctaaattt cggtgtacta aggtgttgtc atg gtc caa aaa gat 115 

Met Val Gin Lys Asp 
1 5 

gcc cag gcc tec cct get acq aga aaa gca gat cag gta tac aca cag 163 

Ala Gin Ala Ser Pro Ala Thr Arg Lys Ala Asp Gin Val Tyr Thr Gin 
10 15 20 

att cgt cgt gaa ate gaa gat gga acc tta aat cct ggg caa cga atg 211 
lie Arg Arg Glu lie Glu Asp Gly Thr Leu Asn Pro Gly Gin Arg Met 
25 30 35 

teg gaa gtg tgg ctg gtt' gaa cac acc ggc get teg aga ace cea gtc 259 
Ser Glu Val Trp Leu Val Glu His Thr Gly Ala Ser Arg Thr Pro Val 
40 45 50 

egg gat get etc cgc egg tta gcc gca gae gag ttg ate att ttg gag 307 
Arg Asp Ala Leu Arg Arg Leu Ala Ala Asp Glu Leu lie lie Leu Glu 
55 60 65 

eca cgt cag geg cct atg gtg teg cea ett teg ett cgc cac att aag 355 
Pro Arg Gin Ala Pro Met Val Ser Pro Leu Ser Leu Arg His lie Lys 
70 75 80 85 



gat ctg ttt gag ttc cgc agg ate gtc gag gtc gca geg ett gag gaa 
Asp Leu Phe Glu Phe Arg Arg lie Val Glu Val Ala Ala Leu Glu Glu 



403 
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90 95 100 

ate tct gtt gga gcg agt aaa tea ccg cgt ate ttt ggt gag ttt tct 451 
lie Ser Val Gly Ala Ser Lys Ser Pro Arg lie Phe Gly Glu Phe Ser 
105 110 115 

acg ttg gcg gca gat ttt cga gag ctg gaa aac tet gca gae gat gca 499 
Thr Leu Ala Ala Asp Phe Arg Glu Leu Glu Asn Ser Ala Asp Asp Ala 
120 125 130 

gat ttc acc gee gat ttt agg cga ttg acc agt aag ttt gat gat ctt 547 
Asp Phe Thr Ala Asp Phe Arg Arg Leu Thr Ser Lys Phe Asp Asp Leu 
135 140 145 

gtt gca gca aat act cac aac caa ttc ctt gga cgc age ate tta agt 595 
Val Ala Ala Asn Thr His Asn Gin Phe Leu Gly Arg Ser lie Leu Ser 
150 155 160 165 

tta aaa ccg cac acc acg agg ctg egg ate att gcg cat tee gat cat 643 
Leu Lys Pro His Thr Thr Arg Leu Arg lie lie Ala His Ser Asp His 
170 175 180 

gcg cgt ctg cgc caa teg gtt cag gaa cat att gaa atg tgt gaa get 691 
Ala Arg Leu Arg Gin Ser Val Gin Glu His lie Glu Met Cys Glu Ala 
185 190 195 

gtg gee tea gga gat tta agg teg gca ggc get gcg tgt aga cag cac 739 
Val Ala Ser Gly Asp Leu Arg Ser Ala Gly Ala Ala Cys Arg Gin His 
200 205 210 

ctg ate eat gta gaa aag age att ttg acc gca ttg att aat get gat 787 
Leu lie His Val Glu Lys Ser lie Leu Thr Ala Leu lie Asn Ala Asp 
215 220 225 

tet acg ggc teg cag ggc att gat att agg tct tagaaccagc gtgcactgat 840 
Ser Thr Gly Ser Gin Gly lie Asp lie Arg Ser 
230 235 240 

ggc 843 



<210> 132 
<211> 240 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 132 

Met Val Gin Lys Asp Ala Gin Ala Ser Pro Ala Thr Arg Lys Ala Asp 
15 10 15 

Gin Val Tyr Thr Gin lie Arg Arg Glu lie Glu Asp Gly Thr Leu Asn 
20 25 30 

Pro Gly Gin Arg Met Ser Glu Val Trp Leu Val Glu His Thr Gly Ala 
35 40 45 

Ser Arg Thr Pro Val Arg Asp Ala Leu Arg Arg Leu Ala Ala Asp Glu 
50 55 60 



Leu lie lie Leu Glu Pro Arg Gin Ala Pro Met Val Ser Pro Leu Ser 
65 70 75 80 
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Leu Arg His lie 



Ala Ala Leu Glu 
100 

Phe Gly Glu Phe 
115 

Ser Ala Asp Asp 
130 

Lys Phe Asp Asp 
145 

Arg Ser lie Leu 



Ala His Ser Asp 
180 

Glu Met Cys Glu 
195 

Ala Cys Arg Gin 
210 

Leu lie Asn Ala 
225 



Lys Asp Leu Phe 
85 

Glu lie Ser Val 



Ser Thr Leu Ala 
120 

Ala Asp Phe Thr 
135 

Leu Val Ala Ala 
150 

Ser Leu Lys Pro 
165 

His Ala Arg Leu 



Ala Val Ala Ser 
200 

His Leu lie His 
215 

Asp Ser Thr Gly 
230 



Glu Phe Arg Arg 
90 

Gly Ala Ser Lys 
105 

Ala Asp Phe Arg 



Ala Asp Phe Arg 
140 

Asn Thr His Asn 
155 

His Thr Thr Arg 
170 

Arg Gin Ser Val 
185 

Gly Asp Leu Arg 



Val Glu Lys Ser 
220 

Ser Gin Gly lie 
235 



lie Val Glu Val 
95 

Ser Pro Arg lie 
110 

Glu Leu Glu Asn 
125 

Arg Leu Thr Ser 



Gin Phe Leu Gly 
160 

Leu Arg lie lie 
175 

Gin Glu His lie 
190 

Ser Ala Gly Ala 
205 

lie Leu Thr Ala 



Asp lie Arg Ser 
240 



<210> 133 
<211> 774 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (751) 

<223> RXA01537 

<400> 133 

cctatagcac aatcccgcgt ggggattaat ggtcatcgaa tatggtcaga gcacccccgc 60 

aagtgcctag gtgtgtcccc agtcctttaa gatcagtcac atg acg cag gca ata 115 

Met Thr Gin Ala lie 
1 5 

gca gca tec ctt gat tta gcg get cga ate acc gee aaa att gat caa 163 
Ala Ala Ser Leu Asp Leu Ala Ala Arg lie Thr Ala Lys lie Asp Gin 
10 15 20 

gga gtg etc act cca ggt act cga eta cec gag gtt get ttg gca gaa 211 
Gly Val Leu Thr Pro Gly Thr Arg Leu Pro Glu Val Ala Leu Ala Glu 
25 30 35 



gaa ctt ggc gtt tea egg aac acg etg egt gaa get ttt egg gta etc 



259 
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Glu Leu Gly Val Ser Arg Asn Thr Leu Arg Glu Ala Phe Arg Val Leu 
40 45 50 

atg caa gac gga ctg gtg gat cat att ccc aac cgt ggg gtt ttc gtg 307 
Met Gin Asp Gly Leu Val Asp His lie Pro Asn Arg Gly Val Phe Val 
55 60 65 

cac acg ttc acc aag teg gat gtg gaa gat ate tat get tac cgc aca 355 
His Thr Phe Thr Lys Ser Asp Val Glu Asp lie Tyr Ala Tyr Arg Thr 
70 75 80 85 

ttt ate gag gtt get gcg att agg teg geg egg aaa aat cet cag ttg 403 
Phe lie Glu Val Ala Ala lie Arg Ser Ala Arg Lys Asn Pro Gin Leu 
90 95 100 

etg gag cag tet ttg ggg gta atg ega gag gee tac gaa agg ggt get 4 51 
Leu Glu Gin Ser Leu Gly Val Met Arg Glu Ala Tyr Glu Arg Gly Ala 
105 110 115 

gea gee aat gee gtg ggt gat tgg caa act gte ggt tet gee aac agt 4 99 
Ala Ala Asn Ala Val Gly Asp Trp Gin Thr Val Gly Ser Ala Asn Ser 
120 125 130 

get ttt eae ttg geg att gtg gae eta gea gga gtg get agg ttg tea 547 
Ala Phe His Leu Ala lie Val Asp Leu Ala Gly Val Ala Arg Leu Ser 
135 140 145 

gea gac get cga aaa gtg ttg gcg ctg get cgc ate gga ttc atg gee 595 
Ala Asp Ala Arg Lys Val Leu Ala Leu Ala Arg lie Gly Phe Met Ala 
150 155 160 165 

acc tac aac gtg gag aca ttc cat age att tac gtg gaa aag aac cat 643 
Thr Tyr Asn Val Glu Thr Phe His Ser lie Tyr Val Glu Lys Asn His 
170 175 180 

caa ate ttg aag tat ttg get gee ggt gaa ttc gaa gag gcg gaa caa 691 
Gin lie Leu Lys Tyr Leu Ala Ala Gly Glu Phe Glu Glu Ala Glu Gin 
185 190 195 

tac etc cag aaa tac ttc gaa gat teg cgc gat gat ttg tet gcg cac 739 
Tyr Leu Gin Lys Tyr Phe Glu Asp Ser Arg Asp Asp Leu Ser Ala His 
200 . 205 210 

eta ccg gaa ttt tgaaattgcg atagcataga tga 774 
Leu Pro Glu Phe 
215 



<210> 134 
<211> 217 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 134 

Met Thr Gin Ala lie Ala Ala Ser Leu Asp Leu Ala Ala Arg lie Thr 
15 10 15 

Ala Lys lie Asp Gin Gly Val Leu Thr Pro Gly Thr Arg Leu Pro Glu 
20 25 30 

Val Ala Leu Ala Glu Glu Leu Gly Val Ser Arg Asn Thr Leu Arg Glu 
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35 40 45 

Ala Phe Arg Val Leu Met Gin Asp Gly Leu Val Asp His lie Pro Asn 
50 55 60 

Arg Gly Val Phe Val His Thr Phe Thr Lys Ser Asp Val Glu Asp lie 
65 70 75 80 

Tyr Ala Tyr Arg Thr Phe lie Glu Val Ala Ala lie Arg Ser Ala Arg 
85 90 95 

Lys Asn Pro Gin Leu Leu Glu Gin Ser Leu Gly Val Met Arg Glu Ala 
100 105 110 

Tyr Glu Arg Gly Ala Ala Ala Asn Ala Val Gly Asp Trp Gin Thr Val 
115 120 125 

Gly Ser Ala Asn Ser Ala Phe His Leu Ala lie Val Asp Leu Ala Gly 
130 135 140 

Val Ala Arg Leu Ser Ala Asp Ala Arg Lys Val Leu Ala Leu Ala Arg 
145 150 155 160 

lie Gly Phe Met Ala Thr Tyr Asn Val Glu Thr Phe His Ser lie Tyr 
165 170 175 

Val Glu Lys Asn His Gin lie Leu Lys Tyr Leu Ala Ala Gly Glu Phe 
180 185 190 

Glu Glu Ala Glu Gin Tyr Leu Gin Lys Tyr Phe Glu Asp Ser Arg Asp 
195 200 205 

Asp Leu Ser Ala His Leu Pro Glu Phe 
210 215 



<210> 135 
<211> 819 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (796) 

<223> RXA02494 

<400> 135 

cagagtccaa ggaaccggca ggatctaagc agggacctag tttggattca cctattcgta 60 

cgactgcgtc caaagcatct gggcgccgaa aggaaaaatc atg acg aga ate ctg 115 

Met Thr Arg lie Leu 
1 5 

ate gtt gaa gat gag gaa teg tta gea gat ect ttg gcc ttt ctt ett 163 
lie Val Glu Asp Glu Glu Ser Leu Ala Asp Pro Leu Ala Phe Leu Leu 
10 15 20 



cgc aaa gaa ggt ttt gac acc ate ate gee ggt gat ggc eea ace gea 211 
Arg Lys Glu Gly Phe Asp Thr lie lie Ala Gly Asp Gly Pro Thr Ala 
25 30 35 
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ctt gtg gag ttc agt cgc aac gaa ate gac ate gtc etc tta gac etc 259 
Leu Val Glu Phe Ser Arg Asn Glu lie Asp lie Val Leu Leu Asp Leu 
40 45 50 

atg etc cea ggc atg tct ggc ace gac gta tgc aaa gaa etc cgc age 307 
Met Leu Pro Gly Met Ser Gly Thr Asp Val Cys Lys Glu Leu Arg Ser 
55 60 65 

gta tec act gtt ccc gtc ate atg gtc ace gee cgc gac tec gag ate 355 
Val Ser Thr Val Pro Val lie Met Val Thr Ala Arg Asp Ser Glu lie 
70 75 80 85 

gac aaa gtt gtt ggc etc gaa etc ggc gee gat gat tat gta ace aag 403 
Asp Lys Val Val Gly Leu Glu Leu Gly Ala Asp Asp Tyr Val Thr Lys 
90 95 100 

eca tat tct tec cgc gaa etc ate gee cgc ate cgc get gtc ctg cgc 451 
Pro Tyr Ser Ser Arg Glu Leu lie Ala Arg lie Arg Ala Val Leu Arg 
105 110 115 

cga cgc gga gtt act gaa ace gaa gee gaa gaa tta cea ett gac gat 4 99 
Arg Arg Gly Val Thr Glu Thr Glu Ala Glu Glu Leu Pro Leu Asp Asp 
120 125 130 

caa ate etc gaa ggc ggc cge gtc cgc atg gac gtc gat tec cac ace 547 
Gin lie Leu Glu Gly Gly Arg Val Arg Met Asp Val Asp Ser His Thr 
135 140 145 

gtc ace gtc ggt ggc gaa cea gtg age atg cea ctg aag gaa ttc gac 595 
Val Thr Val Gly Gly Glu Pro Val Ser Met Pro Leu Lys Glu Phe Asp 
150 155 160 165 

ett ctg gag tac etc etc cga aac gee ggc cga gtc etc ace cge gga 643 
Leu Leu Glu Tyr Leu Leu Arg Asn Ala Gly Arg Val Leu Thr Arg Gly 
170 175 180 

eag etc ate gac cga att tgg ggc gca gat tac gtc ggc gac ace aaa 691 
Gin Leu lie Asp Arg lie Trp Gly Ala Asp Tyr Val Gly Asp Thr Lys 
185 190 195 

aec etc gac gtt eat gtc aaa agg ttg egt tee aag ate gaa gaa gag 739 
Thr Leu Asp Val His Val Lys Arg Leu Arg Ser Lys lie Glu Glu Glu 
200 205 210 

eca tct cgc cet egt tac etc gtg ace gtg egt gga ttg ggc tac aaa 787 
Pro Ser Arg Pro Arg Tyr Leu Val Thr Val Arg Gly Leu Gly Tyr Lys 
215 220 225 

ttc gag ctg tagggctctg ttaggccetg ttg 819 

Phe Glu Leu 

230 



<210> 136 
<211> 232 
<212> PRT 

<213> Corynebaeterium glutamicum 



<400> 136 

Met Thr Arg lie Leu lie Val Glu Asp Glu Glu Ser Leu Ala Asp Pro 
15 10 15 
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Leu Ala Phe Leu Leu Arg Lys Glu Gly Phe Asp Thr lie lie Ala Gly 
20 25 30 

Asp Gly Pro Thr Ala Leu Val Glu Phe Ser Arg Asn Glu lie Asp lie 
35 40 45 

Val Leu Leu Asp Leu Met Leu Pro Gly Met Ser Gly Thr Asp Val Cys 
50 55 60 

Lys Glu Leu Arg Ser Val Ser Thr Val Pro Val lie Met Val Thr Ala 
65 70 75 80 

Arg Asp Ser Glu lie Asp Lys Val Val Gly Leu Glu Leu Gly Ala Asp 
85 90 95 

Asp Tyr Val Thr Lys Pro Tyr Ser Ser Arg Glu Leu lie Ala Arg lie 
100 105 110 

Arg Ala Val Leu Arg Arg Arg Gly Val Thr Glu Thr Glu Ala Glu Glu 
115 120 125 

Leu Pro Leu Asp Asp Gin lie Leu Glu Gly Gly Arg Val Arg Met Asp 
130 135 140 

Val Asp Ser His. Thr Val Thr Val Gly Gly Glu Pro Val Ser Met Pro 
145 150 155 160 

Leu Lys Glu Phe Asp Leu Leu Glu Tyr Leu Leu Arg Asn Ala Gly Arg 
165 170 175 

Val Leu Thr Arg Gly Gin Leu lie Asp Arg lie Trp Gly Ala Asp Tyr 
180 185 190 

Val Gly Asp Thr Lys Thr Leu Asp Val His Val Lys Arg Leu Arg Ser 
195 200 205 

Lys lie Glu Glu Glu Pro Ser Arg Pro Arg Tyr Leu Val Thr Val Arg 
210 215 220 

Gly Leu Gly Tyr Lys Phe Glu Leu 
225 230 



<210> 137 
<211> 660 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (637) 

<223> RXA00029 

<400> 137 

tcctcgcccg cacccacggt ggagcgaaac gtgtgcccaa acgcggtact ccccaaccgt 60 



ttgccgtgcg ccaggtgagg accgagaggc caaacgcatt ttg gcc cag gcc acc 115 

Leu Ala Gin Ala Thr 
1 5 
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gcc caa eta ate get gat gat gaa gca gta att ttc gae aae gge acc 163 
Ala Gin Leu lie Ala Asp Asp Glu Ala Val lie Phe Asp Asn Gly Thr 
10 15 20 

acc tgc cag gca gtg gee caa gag ttg geg ggg cgt ecc ate acg gca 211 
Thr Cys Gin Ala Val Ala Gin Glu Leu Ala Gly Arg Pro lie Thr Ala 
^25 30 35 

ttg tgt ctg tct eta cat teg geg gte gee etg gga age ega get gge 259 
Leu Cys Leu Ser Leu His Ser Ala Val Ala Leu Gly Ser Arg Ala Gly 
40 45 50 

acc aae gtt tte ate eee gge gge eee gtg gaa aae gae tea etc gee 307 
Thr Asn Val Phe lie Pro Gly Gly Pro Val Glu Asn Asp Ser Leu Ala 
55 60 65 

tta tct gge ccg get gtg ate acc geg tta ega gat ttc tee gee gat 355 
Leu Ser Gly Pro Ala Val lie Thr Ala Leu Arg Asp Phe Ser Ala Asp 
70 75 80 85 

gtc gtg ate etc ggt tee tgc tct aca tea etg gag cac ggg ttg gee • 403 
Val Val lie Leu Gly Ser Cys Ser Thr Ser Leu Glu His Gly Leu Ala 
90 95 100 

acc act acc tac gae gat geg gaa aae aag egc gca gee ate cat get 451 
Thr Thr Thr Tyr Asp Asp Ala Glu Asn Lys Arg Ala Ala lie His Ala • 
105 110 115 

gcc ace ega ega ate ett gtg gtg tee gee cgt aaa etc aae cac gtt 4 99 
Ala Thr Arg Arg lie Leu Val Val Ser Ala Arg Lys Leu Asn His Val 
120 125 130 

tec act tte cgt tte gca gae gtc geg gae tta cac cag ctg gtc aca 547 
Ser Thr Phe Arg Phe Ala Asp Val Ala Asp Leu His Gin Leu Val Thr 
135 140 145 

acc tec gat geg eca egg gag att etc gcc gag ate egg gat etc gge 595 
Thr Ser Asp Ala Pro Arg Glu lie Leu Ala Glu lie Arg Asp Leu Gly 
150 155 160 165 

gtg cag gtt att act gtt eee gee ect gae gag caa ega agt 637 
Val Gin Val lie Thr Val Pro Ala Pro Asp Glu Gin Arg Ser 
170 175 

taaetcttca tggttgctga gca 660 



<210> 138 
<211> 179 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 138 

Leu Ala Gin Ala Thr Ala Gin Leu lie Ala Asp Asp Glu Ala Val lie 
1-5 10 15 

Phe Asp Asn Gly Thr Thr Cys Gin Ala Val Ala Gin Glu Leu Ala Gly 
20 25 30 



Arg Pro lie Thr Ala Leu Cys Leu Ser Leu His Ser Ala Val Ala Leu 
35 40 45 
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Gly Ser Arg Ala 
50 

Asn Asp Ser Leu 
65 

Asp Phe Ser Ala 



Glu His Gly Leu 
100 

Ala Ala lie His 
115 

Lys Leu Asn His 
130- 

His Gin Leu Val 
145 

lie Arg Asp Leu 



Gin Arg Ser 



Gly Thr Asn Val 
55 

Ala Leu Ser Gly 
70 

Asp Val Val lie 
85 

Ala Thr Thr Thr 



Ala Ala Thr Arg 
120 

Val Ser Thr Phe 
135 

Thr Thr Ser Asp 
150 

Gly Val Gin Val 
165 



Phe lie Pro Gly 
60 

Pro Ala Val He 
75 

Leu Gly Ser Cys 
90 

Tyr Asp Asp Ala 
105 

Arg He Leu Val 



Arg Phe Ala Asp 
140 

Ala Pro Arg Glu 
155 

He Thr Val Pro 
170 



Gly Pro Val Glu 



Thr Ala Leu Arg 
80 

Ser Thr Ser Leu 
95 

Glu Asn Lys Arg 
110 

Val Ser Ala Arg 
125 

Val Ala Asp Leu 



He Leu Ala Glu 
160 

Ala Pro Asp Glu 
175 



<210> 139 
<211> 762 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (739) 

<223> RXA00655 

<400> 139 

ttgcctgtgg attaaaacta tacgaaccgg tttgtctata ttggtgttag acagttcgtc 60 

gtatcttgaa acagaccaac ccgaaaggac gtggccgaac gtg get get age get 115 

Val Ala Ala Ser Ala 
1 5 

tea gge aag agt aaa aea agt gee ggg gea aae cgt egt cgc aat cga 163 
Ser Gly Lys Ser Lys Thr Ser Ala Gly Ala Asn Arg Arg Arg Asn Arg 
10 15 20 

eea age ece ega cag cgt etc etc gat age gea ace aac ett tte ace 211 
Pro Ser Pro Arg Gin Arg Leu Leu Asp Ser Ala Thr Asn Leu Phe Thr 
25 30 35 



aea gaa ggt att cgc gtc ate ggt att gat egt ate etc egt gaa get 259 
Thr Glu Gly He Arg Val He Gly He Asp Arg He Leu Arg Glu Ala 
40 45 50 



gac gtg geg aag gcg age etc tat tee ett tte gga teg aag gac gee 307 
Asp Val Ala Lys Ala Ser Leu Tyr Ser Leu Phe Gly Ser Lys Asp Ala 
55 60 65 



BGM23CP 




ttg gtt att gca tac ctg gag aac etc gat cag ctg tgg cgt gaa gcg 355 
Leu Val lie Ala Tyr Leu Glu Asn Leu Asp Gin Leu Trp Arg Glu Ala 
70 75 80 ' 85 



tgg cgt gag cgc acc gtc ggt atg aag gat ccg gaa gat aaa ate ate 
Trp Arg Glu Arg Thr Val Gly Met Lys Asp Pro Glu Asp Lys lie lie 

r\r\ r\tz inn 



90 95 100 



403 



gcg ttc ttt gat cag tgc att gag gaa gaa cca gaa aaa gat ttc cge 451 
Ala Phe Phe Asp Gin Cys lie Glu Glu Glu Pro Glu Lys Asp Phe Arg 
105 110 115 

ggc teg cac ttt cag aa.t gcg get agt gag tac ect cgc cec gaa act 4 99 
Gly Ser His Phe Gin Asn Ala Ala Ser Glu Tyr Pro Arg Pro Glu Thr 
120 125 130 

gat age gaa aag ggc att gtt gca gca gtg tta gag cac cgc gag tgg 547 
Asp Ser Glu Lys Gly lie Val Ala Ala Val Leu Glu His Arg Glu Trp 
135 140 145 

tgt cat aag act ctg act gat ttg etc act gag aag aac ggc tac cca 595 
Cys His Lys Thr Leu Thr Asp Leu Leu Thr Glu Lys Asn Gly Tyr Pro 
150 155 160 165 

ggc acc acc cag gcg aat cag ctg ttg gtg ttc ett gat ggt gga ett 643 
Gly Thr Thr Gin Ala Asn Gin Leu Leu Val Phe Leu Asp Gly Gly Leu 
170 175 180 

get gga tet ega ttg gtc cac aac ate agt ect ett gag aeg get cgc 691 
Ala Gly Ser Arg Leu Val His Asn lie Ser Pro Leu Glu Thr Ala Arg 
185 190 195 

gat ttg get egg cag ttg ttg teg get cca ect gcg gac tac tea att 739 
Asp Leu Ala Arg Gin Leu Leu Ser Ala Pro Pro Ala Asp Tyr Ser lie 
200 205 210 

tagtttcttc attttecgaa ggg 762 



<210> 140 
<211> 213 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 140 

Val Ala Ala Ser Ala Ser Gly Lys Ser Lys Thr Ser Ala Gly Ala Asn 
15 10 15 

Arg Arg Arg Asn Arg Pro Ser Pro Arg Gin Arg Leu Leu Asp Ser Ala 
20 25 30 

Thr Asn Leu Phe Thr Thr Glu Gly lie Arg Val lie Gly lie Asp Arg 
35 40 45 

lie Leu Arg Glu Ala Asp Val Ala Lys Ala Ser Leu Tyr Ser Leu Phe 
50 55 60 



Gly Ser Lys Asp Ala Leu Val lie Ala Tyr Leu Glu Asn Leu Asp Gin 
65 70 75 80 
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Leu Trp Arg Glu Ala Trp Arg Glu Arg Thr Val Gly Met Lys Asp Pro 
85 90 95 

Glu Asp Lys lie He Ala Phe Phe Asp Gin Cys He Glu Glu Glu Pro 
100 105 - 110 

Glu Lys Asp Phe Arg Gly Ser His Phe Gin Asn Ala Ala Ser Glu Tyr 
115 120 125 

Pro Arg Pro Glu Thr Asp Ser Glu Lys Gly He Val Ala Ala Val Leu 
130 135 140 

Glu His Arg Glu Trp Cys His Lys Thr Leu Thr Asp Leu Leu Thr Glu 
145 150 155 160 

Lys Asn Gly Tyr Pro Gly Thr Thr Gin Ala Asn Gin Leu Leu Val Phe 
165 170 175 

Leu Asp Gly Gly Leu Ala Gly Ser Arg Leu Val His Asn He Ser Pro 
180 185 190 

Leu Glu Thr Ala Arg Asp Leu Ala Arg Gin Leu Leu Ser Ala Pro Pro 
195 200 205 

Ala Asp Tyr Ser He 

210 : Z .- , 



<210> 141 
<211> 2538 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221>. CDS 

<222> (101) . , (2515) 
<223> RXN03136 



<400> 141 

cttatcgacg agctccaagg ctggaccgtg gtacgtgcca 



cttccctgtc gtggctgaaa 60 



taaaaatccc cgaaacctcc ttggacacat cgcccacaaa 



ttg ggt gcg cac tec 
Leu Gly Ala His Ser 
1 5 



115 



gcc aac tec ate cgt ggt gtg ate gac egt etc 
Ala Asn Ser He Arg Gly Val He Asp Arg Leu 
10 15 



gat gee tee ace gtg 
Asp Ala Ser Thr Val 
20 



163 



gtg ate gtt gee gat gtc cac tgg gee gac gtg 
Val He Val Ala Asp Val His Trp Ala Asp Val 
25 30 



gaa tec atg caa aaa 
Glu Ser Met Gin Lys 
35 



211 



etc ate gaa tat tec atg cgc atg gtt tct ggc 
Leu He Glu Tyr Ser Met Arg Met Val Ser Gly 
40 45 



egt tte gea etc ate 
Arg Phe Ala Leu He 
50 



259 



atg att 
Met He 
55 



ggc ctt gat gaa gag aac tta gtg 
Gly Leu Asp Glu Glu Asn Leu Val 
60 



tte cac gat gag gtg gtc 
Phe His Asp Glu Val Val 
65 



307 
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tcg etc ccc tec ate gca gac tee ace tac gta ttg ceg ccg atg agt 355 
Ser Leu Pro Ser lie Ala Asp Ser Thr Tyr Val Leu Pro Pro Met Ser 
70 75 80 85 



att gaa gaa ate cge eag ctt geg ett aee gat gtc cgc ggc cgc ate 
lie Glu Glu lie Arg Gin Leu Ala Leu Thr Asp Val Arg Gly Arg lie 



90 95 100 



403 



age acc acc acc gcc aca gac ate eag cgc ate ace ggc ggc ate tae 451 
Ser Thr Thr Thr Ala Thr Asp lie Gin Arg lie Thr Gly Gly lie Tyr 
105 110 115 

cga gtc aaa gaa gtc etc cae teg gaa tec ccc gat eac tgg cga 4 99 
Gly Arg Val Lys Glu Val Leu His Ser Glu Ser Pro Asp His Trp Arg 
120 125 130' 

atg ccc aac cea aat att ccc ate cea caa age tgg cat gee aac etg 547 
Met Pro Asn Pro Asn lie Pro lie Pro Gin Ser Trp His Ala Asn Leu 
135 140 145 

ttg aga cgc ate acc aac gaa gaa gtc tgg cat gta eta etc gcc gtc 595 
Leu Arg Arg lie Thr Asn Glu Glu Val Trp His Val Leu Leu Ala Val 
150 155 160 165 

get gtc ett ccc tec gga ggc ccc att gae etg gta aaa etc ata ggc 643 
Ala Val Leu Pro Ser Gly Gly Pro lie Asp Leu Val Lys Leu lie Gly 
170 175 180 

aac gae ecc acg ggc atg ctt tge gac gac gcc gtc cgc tea ggc etg 691 
Asn Asp Pro Thr Gly Met Leu Cys Asp Asp Ala Val Arg Ser Gly Leu 
185 190 195 

etc cge gtg etg ccg tct gac ggc caa cea caa gtg gat ttg gtc etg 739 
Leu Arg Val Leu Pro Ser Asp Gly Gin Pro Gin Val Asp Leu Val Leu 
200 205 210 

ceg ate gac cgc gcc gta etg caa tea cgc act ccg etc aac att etg 787 
Pro lie Asp Arg Ala Val Leu Gin Ser Arg Thr Pro Leu Asn lie Leu 
215 220 225 

geg eag ttg cac cac aag gca gee gaa tat tac ggc aag tgg aat caa 835 
Ala Gin Leu His His Lys Ala Ala Glu Tyr Tyr Gly Lys Trp Asn Gin 
230 235 240 245 

aaa gat gcc caa etg gag cac gaa gca ttt get gca att gat cea aat 883 
Lys Asp Ala Gin Leu Glu His Glu Ala Phe Ala Ala lie Asp Pro Asn 
250 255 260 

gat cea gca gtg cga gee eta geg eag cgc gga tat geg ttg ggt agg 931 
Asp Pro Ala Val Arg Ala Leu Ala Gin Arg Gly Tyr Ala Leu Gly Arg 
265 270 275 

act ggc cac tgg atg gaa teg gca cac gcc eta tct ett gee geg aac 97 9 
Thr Gly His Trp Met Glu Ser Ala His Ala Leu Ser Leu Ala Ala Asn 
280 285 290 

cgc act gca eac caa gaa gaa tea aat aag tae ttg etg gag tec ate 1027 
Arg Thr Ala His Gin Glu Glu Ser Asn Lys Tyr Leu Leu Glu Ser lie 
295 300 305 

gat tea etg ate gcc gcc gcc gat etc ccc caa get cga tec aga gca 1075 
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Asp Ser Leu lie Ala Ala Ala Asp Leu Pro Gin Ala Arg Ser Arg Ala 

310 315 320 325 

tec acc ctt gat ctt gga gaa acc ggc att caa caa gac tea atg ctg 1123 

Ser Thr Leu Asp Leu Gly Glu Thr Gly lie Gin Gin Asp Ser Met Leu 

330 335 340 

ggc tac ctg gca ate cac gaa ggc egg ege etc gaa gca cgc aat etc 1171 

Gly Tyr Leu Ala lie His Glu Gly Arg Arg Leu Glu Ala Arg Asn Leu 
345 350 355 

ctt cat cgt get tet gaa gaa ttg ctg gcg cag cac ecg att gat ccg 1219 

Leu His Arg Ala Ser Glu Glu Leu Leu Ala Gin His Pro lie Asp Pro 
360 365 370 

ate cac ggc ecc cgc atg get cag cgc aaa gta ctg tta aac tta gtg 1267 

lie His Gly Pro Arg Met Ala Gin Arg Lys Val Leu Leu Asn Leu Val 
375 380 385 

gac tgg aat eca gaa gaa etc ctg gtg tgg get gat aga gca gtc gca 1315 

Asp Trp Asn Pro Glu Glu Leu Leu Val Trp Ala Asp Arg Ala Val Ala 

390 395 400 405 

tgg act gaa gag gat get ggc gaa aag gtt gag gee caa get att tec 1363 

Trp Thr Glu Glu Asp Ala Gly Glu Lys Val Glu Ala Gin Ala lie Ser 

410 415 420 

etc att gga caa tee ate etc gat ggc tgc etc ecc gaa gat aaa ecc 1411 

Leu lie Gly Gin Ser lie Leu Asp Gly Cys Leu Pro Glu Asp Lys Pro 
425 430 435 

ate ecc ggt gaa ace acc ctt cac gca caa cgc cgc cac atg gca atg 1459 

lie Pro Gly Glu Thr Thr Leu His Ala Gin Arg Arg His Met Ala Met 
440 445 450 

ggc tgg ctt tec atg gtt cac gat gat eca gta act gca cgt caa aag 1507 

Gly Trp Leu Ser Met Val His Asp Asp Pro Val Thr Ala Arg Gin Lys 
455 460 465 

ctt gaa cgt cgc aea tee ate aat ggt tea gaa cgc ate agt ttg tgg 1555 

Leu Glu Arg Arg Thr Ser lie Asn Gly Ser Glu Arg lie Ser Leu Trp 

470 475 480 485 

caa gac gga tgg ctg get egg tec eta ctg ctg etc ggc gaa tgg gag 1603 

Gin Asp Gly Trp Leu Ala Arg Ser Leu Leu Leu Leu Gly Glu Trp Glu 

490 495 500 

tee gca gca cgc acc gta gaa ate ggt ctg gee cgc gee gaa cag ttt 1651 

Ser Ala Ala Arg Thr Val Glu lie Gly Leu Ala Arg Ala Glu Gin Phe 
505 510 515 

ggc ate cgc ttc etc gaa eca ctg tta ctg tgg teg ggc gee aea att 1699 

Gly lie Arg Phe Leu Glu Pro Leu Leu Leu Trp Ser Gly Ala Thr lie 
520 525 530 

gca aea gee cgc gga aac tet gac ttg gca ega aat tac atg age aga 1747 

Ala Thr Ala Arg Gly Asn Ser Asp Leu Ala Arg Asn Tyr Met Ser Arg 
535 540 545 

ctg tec acc gat caa gac tec ttc ate gtc caa tet atg cea tet gcg 1795 

Leu Ser Thr Asp Gin Asp Ser Phe lie Val Gin Ser Met Pro Ser Ala 
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550 555 560 565 

atg tgt cgc atg tgg gtc cac cgc cat aga aat gaa ate ccc ggt gcg 1843 
Met Cys Arg Met Trp Val His Arg His Arg Asn Glu lie Pro Gly Ala 
570 ^ 575 580 

ate gtg gee gga gaa eaa ttg gaa aaa ate gcc gca cae aaa eac gtc 1891 
lie Val Ala Gly Glu Gin Leu Glu Lys lie Ala Ala His Lys His Val 
585 590 595 

aae gca ect gga tte tgg eca tgg caa gae gte cac gca acg cat etc 1939 
Asn Ala Pro Gly Phe Trp Pro Trp Gin Asp Val His Ala Thr His Leu 
600 605 610 

ate cge ate ggc gaa act gag cgc gcc cag gag tta gtg aac tec acg 1987 
lie Arg lie Gly Glu Thr Glu Arg Ala Gin Glu Leu Val Asn Ser Thr 
615 620 625 

ctt gag gag etc aga ggc tec gat ate atg tct gcc cae gca aaa att 2035 
Leu Glu Glu Leu Arg Gly Ser Asp lie Met Ser Ala His Ala Lys lie 
630 635 640 645 

gee gtt ccc gae gee atg ttg atg ate cae eac gga gat gtg aaa aag 2083 
Ala Val Pro Asp Ala Met Leu Met lie His His Gly Asp Val Lys Lys 
650 655 660 

gga ttt aag cgt ttc gae gae gcc etc gat atg ate gat ccc etc acc 2131 
Gly Phe Lys Arg Phe Asp Asp Ala Leu Asp Met lie Asp Pro Leu Thr 
665 670 675 

etc ccc tac tat egg gca cge ate tgc ttt gaa tac ggc cag gcc ctg 2179 
Leu Pro Tyr Tyr Arg Ala Arg lie Cys Phe Glu Tyr Gly Gin Ala Leu 
680 685 690 

aga cgc cag ggg caa cgt cga cgt get gat gaa caa ttt gee cgt gca 2227 
Arg Arg Gin Gly Gin Arg Arg Arg Ala Asp Glu Gin Phe Ala Arg Ala 
695 700 705 

get tec eta tte eaa gae atg ggc gcc gae gcg atg gtc acc eta gcc 2275 
Ala Ser Leu Phe Gin Asp Met Gly Ala Asp Ala Met Val Thr Leu Ala 
710 715 720 725 

aae cga gaa cge egg gtg ggt ggc ctt ggt caa cga tec gag eaa gee 2323 
Asn Arg Glu Arg Arg Val Gly Gly Leu Gly Gin Arg Ser Glu Gin Ala 
730 735 740 

ggt ggg etc acc cet cag gaa tat gaa att gcc cga tta gtg tea tct 2371 
Gly Gly Leu Thr Pro Gin Glu Tyr Glu lie Ala Arg Leu Val Ser Ser 
745 750 755 

ggg cat gcc aac cga gag gtc gca cag gag ctt ttc etc teg cet aag 2419 
Gly His Ala Asn Arg Glu Val Ala Gin Glu Leu Phe Leu Ser Pro Lys 
760 765 770 

ace gtg gaa tac eat etc ace egg gtg tac aaa aag etc gga ata cge 24 67 
Thr Val Glu Tyr His Leu Thr Arg Val Tyr Lys Lys Leu Gly lie Arg 
775 780 785 

aat egg atg gaa ctt gee gag get ttg aag aag tac tea cae gae gcc 2515 
Asn Arg Met Glu Leu Ala Glu Ala Leu Lys Lys Tyr Ser His Asp Ala 
790 795 800 805 
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tagcagcgga tatgtttgcg gac 2538 

<210> 142 
<211> 805 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 142 

Leu Gly Ala His Ser Ala Asn Ser lie Arg Gly Val lie Asp Arg Leu 
1 5 10 15 

Asp Ala Ser Thr Val Val lie Val Ala Asp Val His Trp Ala Asp Val 
20 25 30 

Glu Ser Met Gin Lys Leu lie Glu Tyr Ser Met Arg Met Val Ser Gly 
35 40 45 

Arg Phe Ala Leu lie Met lie Gly Leu Asp Glu Glu Asn Leu Val Phe 
50 55 60 

His Asp Glu Val Val Ser Leu Pro Ser lie Ala Asp i^er Thr Tyr Val 
65 70 75 80 

Leu Pro Pro Met Ser lie Glu Glu lie Arg Gin Leu Ala Leu Thr Asp 
85 90 95 

Val Arg Gly Arg lie Ser Thr Thr Thr Ala Thr Asp lie Gin Arg lie 
100 105 110 

Thr Gly Gly lie Tyr Gly Arg Val Lys Glu Val Leu His Ser Glu Ser 
115 120 125 

Pro Asp His Trp Arg Met Pro Asn Pro Asn lie Pro lie Pro Gin Ser 
130 135 140 

Trp His Ala Asn Leu Leu Arg Arg lie Thr Asn Glu Glu Val Trp His 
145 150 155 160 

Val Leu Leu Ala Val Ala Val Leu Pro Ser Gly Gly Pro lie Asp Leu 
165 170 175 

Val Lys Leu lie Gly Asn Asp Pro Thr Gly Met Leu Cys Asp Asp Ala 
180 185 190 

Val Arg Ser Gly Leu Leu Arg Val Leu Pro Ser Asp Gly Gin Pro Gin 
195 200 205 

Val Asp Leu Val Leu Pro lie Asp Arg Ala Val Leu Gin Ser Arg Thr 
210 215 220 

Pro Leu Asn lie Leu Ala Gin Leu His His Lys Ala Ala Glu Tyr Tyr 
225 230 235 240 

Gly Lys Trp Asn Gin Lys Asp Ala Gin Leu Glu His Glu Ala Phe Ala 
245 250 255 

Ala lie Asp Pro Asn Asp Pro Ala Val Arg Ala Leu Ala Gin Arg Gly 
260 265 270 
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Tyr Ala Leu Gly 
275 

Ser Leu Ala Ala 
290 

Leu Leu Glu Ser 
305 

Ala Arg Ser Arg 



Gin Asp Ser Met 
340 

Glu Ala Arg Asn 
355 

His Pro lie Asp 
370 

Leu Leu Asn Leu 
385 

Asp Arg Ala Val 



Ala Gin Ala lie 
420 

Pro Glu Asp Lys 
435 

Arg His Met Ala 
450 

Thr Ala Arg Gin 
465 

Arg lie Ser Leu 



Leu Gly Glu Trp 
500 

Arg Ala Glu Gin 
515 

Ser Gly Ala Thr 
530 

Asn Tyr Met Ser 
545 

Ser Met Pro Ser 



Glu lie Pro Gly 
580 



Arg Thr Gly His 
280 

Asn Arg Thr Ala 
295 

lie Asp Ser Leu 
310 

Ala Ser Thr Leu 
325 

Leu Gly Tyr Leu 



Leu Leu His Arg 
360 

Pro lie His Gly 
375 

Val Asp Trp Asn 
390 

Ala Trp Thr Glu 
405 

Ser Leu lie Gly 



Pro lie Pro Gly 
440 

Met Gly Trp Leu 
455 

Lys Leu Glu Arg 
470 

Trp Gin Asp Gly 
485 

Glu Ser Ala Ala 



Phe Gly lie Arg 
520 

lie Ala Thr Ala 
535 

Arg Leu Ser Thr 
550 

Ala Met Cys Arg 
565 

Ala lie Val Ala 



Trp Met Glu Ser 



His Gin Glu Glu 
300 

lie Ala Ala Ala 
315 

Asp Leu Gly Glu 
330 

Ala He His Glu 
345 

Ala Ser Glu Glu 



Pro Arg Met Ala 
380 

Pro Glu Glu Leu 
395 

Glu Asp Ala Gly 
410 

Gin Ser He Leu 
425 

Glu Thr Thr Leu 



Ser Met Val His 
460 

Arg Thr Ser He 
475 

Trp Leu Ala Arg 
490 

Arg Thr Val Glu 
505 

Phe Leu Glu Pro 



Arg Gly Asn Ser 
540 

Asp Gin Asp Ser 
555 

Met Trp Val His 
570 

Gly Glu Gin Leu 
585 



Ala His Ala Leu 
285 

Ser Asn Lys Tyr 



Asp Leu Pro Gin 
320 

Thr Gly lie Gin 
335 

Gly Arg Arg Leu 
350 

Leu Leu Ala Gin 
365 

Gin Arg Lys Val 



Leu Val Trp Ala 
400 

Glu Lys Val Glu 
415 

Asp Gly Cys Leu 
430 

His Ala Gin Arg 
445 

Asp Asp Pro Val 



Asn Gly Ser Glu 
480 

Ser Leu Leu Leu 
495 

He Gly Leu Ala 
510 

Leu Leu Leu Trp 
525 

Asp Leu Ala Arg 



Phe He Val Gin 
560 

Arg His Arg Asn 
575 

Glu Lys He Ala 
590 



Ala His Lys His Val Asn Ala Pro Gly Phe Trp Pro Trp Gin Asp Val 
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595 600 605 

His Ala Thr His Leu lie Arg lie Gly Glu Thr Glu Arg Ala Gin Glu 
610 615 620 

Leu Val Asn Ser Thr Leu Glu Glu Leu Arg Gly Ser Asp lie Met Ser 
625 630 635 640 

Ala His Ala Lys lie Ala Val Pro Asp Ala Met Leu Met lie His His 
645 650 655 

Gly Asp Val Lys Lys Gly Phe Lys Arg Phe Asp Asp Ala Leu Asp Met 
660 665 670 

lie Asp Pro Leu Thr Leu Pro Tyr Tyr Arg Ala Arg lie Cys Phe Glu 
675 680 685 

Tyr Gly Gin Ala Leu Arg Arg Gin Gly Gin Arg Arg Arg Ala Asp Glu 
690 695 700 

Gin Phe Ala Arg Ala Ala Ser Leu Phe Gin Asp Met Gly Ala Asp Ala 
705 710 715 720 

Met Val Thr Leu Ala Asn Arg Glu Arg Arg Val Gly Gly Leu Gly Gin 
725 730 735 

Arg Ser Glu Gin Ala Gly Gly Leu Thr Pro Gin Glu Tyr Glu lie Ala 
740 745 750 

Arg Leu Val Ser Ser Gly His Ala Asn Arg Glu Val Ala Gin Glu Leu 
755 760 765 

Phe Leu Ser Pro Lys Thr Val Glu Tyr His Leu Thr Arg Val Tyr Lys 
770 775 780 

Lys Leu Gly lie Arg Asn Arg Met Glu Leu Ala Glu Ala Leu Lys Lys 
785 790 795 800 



Tyr Ser His Asp Ala 
805 



<210> 143 
<211> 2431 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (2431) 
<223> FRXA00645 

<400> 143 

cttatcgacg agctccaagg ctggaccgtg gtacgtgcca cttccctgtc gtggctgaaa 60 

taaaaatccc cgaaacctcc ttggacacat cgcccacaaa ttg ggt gcg cac tec 115 

Leu Gly Ala His Ser 
1 5 

gcc aac tec ate cgt ggt gtg ate gae cgt etc gat gee tec acc gtg 163 
Ala Asn Ser lie Arg Gly Val lie Asp Arg Leu Asp Ala Ser Thr Val 
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10 15 20 

gtg ate gtt gcc gat gtc cac tgg gcc gac gtg gaa tec atg caa aaa 211 
Val lie Val Ala Asp Val His Trp Ala Asp Val Glu Ser Met Gin Lys 
25 30 35 

etc ate gaa tat tec atg ege atg gtt tet gge cgt ttc gca etc ate 259 
Leu lie Glu Tyr Ser Met Arg Met Val Ser Gly Arg Phe Ala Leu lie 
40 45 50 

atg att gge ett gat gaa gag aac tta gtg ttc cac gat gag gtg gtc 307 
Met lie Gly Leu Asp Glu Glu Asn Leu Val Phe His Asp Glu Val Val 
55 60 65 

teg etc eee tec ate gea gac tec ace tac gta ttg ecg ccg atg agt 355 
Ser Leu Pro Ser lie Ala Asp Ser Thr Tyr Val Leu Pro Pro Met Ser 
70 75 80 85 

att gaa gaa ate cgc cag ett gcg ett acc gat gtc cgc gge ege ate 403 
lie Glu Glu lie Arg Gin Leu Ala Leu Thr Asp Val Arg Gly Arg lie 
90 95 100 

age ace acc acc gcc aca gac ate cag cgc ate acc gge gge ate tac 451 
Ser Thr Thr Thr Ala Thr Asp lie Gin Arg lie Thr Gly Gly lie Tyr 
105 110 115 

ggg cga gtc aaa gaa gtc etc cac teg gaa tec cec gat cac tgg ega 499 
Gly Arg Val Lys Glu Val Leu His Ser Glu Ser Pro Asp His Trp Arg 
120 125 130 

atg cec aac eca aat att cec ate cea caa ago tgg cat gcc aac ctg 547 
Met Pro Asn Pro Asn lie Pro lie Pro Gin Ser Trp His Ala Asn Leu 
135 140 145 

ttg aga cgc ate ace aac gaa gaa gtc tgg cat gta eta etc gee gtc 595 
Leu Arg Arg lie Thr Asn Glu Glu Val Trp His Val Leu Leu Ala Val 
150 155 160 165 

get gtc ett cec tee gga gge eee att gac ctg gta aaa etc ata gge 643 
Ala Val Leu Pro Ser Gly Gly Pro lie Asp Leu Val Lys Leu lie Gly 
170 175 180 

aac gac eee aeg gge atg ett tgc gac gac gcc gtc cgc tea gge ctg 691 
Asn Asp Pro Thr Gly Met Leu Cys Asp Asp Ala Val Arg Ser Gly Leu 
185 190 195 

etc cgc gtg ctg eeg tet gac gge caa cea caa gtg gat ttg gtc ctg 739 
Leu Arg Val Leu Pro Ser Asp Gly Gin Pro Gin Val Asp Leu Val Leu 
200 205 210 

eeg ate gac cgc gcc gta ctg caa tea cgc act ccg etc aac att ctg 787 
Pro lie Asp Arg Ala Val Leu Gin Ser Arg Thr Pro Leu Asn lie Leu 
215 220 225 

gcg cag ttg. cac cac aag gea gee gaa tat tac gge aag tgg aat caa 835 
Ala Gin Leu His His Lys Ala Ala Glu Tyr Tyr Gly Lys Trp Asn Gin 
230 235 240 245 

aaa gat gee caa ctg gag cac gaa gca ttt get gea att gat cea aat 883 
Lys Asp Ala Gin Leu Glu His Glu Ala Phe Ala Ala lie Asp Pro Asn 
250 255 260 
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gat cca gca gtg cga gcc eta gcg cag cgc gga tat gcg ttg ggt agg 931 
Asp Pro Ala Val Arg Ala Leu Ala Gin Arg Gly Tyr Ala Leu Gly Arg 
265 270 275 

act ggc cac tgg atg gaa teg gca eac gcc eta tct ctt gcc gcg aac 97 9 
Thr Gly His Trp Met Glu Ser Ala His Ala Leu Ser Leu Ala Ala Asn 
280 285 290 

cgc act gca cac caa gaa gaa tea aat aag tac ttg ctg gag tec ate 1027 
Arg Thr Ala His Gin Glu Glu Ser Asn Lys Tyr Leu Leu Glu Ser lie 
295 300 305 

gat tea ctg ate gcc gcc gcc gat etc cec eaa get cga tec aga gca 1075 
Asp Ser Leu lie Ala Ala Ala Asp Leu Pro Gin Ala Arg Ser Arg Ala 
310 315 320 325 

tec ace ctt gat ctt gga gaa ace ggc att caa caa gae tea atg ctg 1123 
Ser Thr Leu Asp Leu Gly Glu Thr Gly lie Gin Gin Asp Ser Met Leu 
330 335 340 

ggc tac ctg gca ate cac gaa ggc egg cgc etc gaa gca cgc aat etc 1171 
Gly Tyr Leu Ala lie His Glu Gly Arg Arg Leu Glu Ala Arg Asn Leu 
345 350 355 

ctt eat egt get tct gaa gaa ttg ctg gcg cag cac ccg att gat eeg 1219 
Leu His Arg Ala Ser Glu Glu Leu Leu Ala Gin His Pro lie Asp Pro 
360 365 370 

ate cac ggc cec ege atg get cag cgc aaa gta ctg tta aac tta gtg 1267 
lie His Gly Pro Arg Met Ala Gin Arg Lys Val Leu Leu Asn Leu Val 
375 380 385 

gae tgg aat cea gaa gaa etc ctg gtg tgg get gat aga gca gtc gca 1315 
Asp Trp Asn Pro Glu Glu Leu Leu Val Trp Ala Asp Arg Ala Val Ala 
390 395 400 405 

tgg act gaa gag gat get ggc gaa aag gtt gag gcc eaa get att tec 1363 
Trp Thr Glu Glu Asp Ala Gly Glu Lys Val Glu Ala Gin Ala lie Ser 
410 415 420 

etc att gga caa tec ate etc gat ggc tgc etc cec gaa gat aaa ece 1411 
Leu lie Gly Gin Ser lie Leu Asp Gly Cys Leu Pro Glu Asp Lys Pro 
425 430 435 

ate cec ggt gaa ace ace ctt eac gca eaa ege cgc cac atg gca atg 1459 
lie Pro Gly Glu Thr Thr Leu His Ala Gin Arg Arg His Met Ala Met 
440 445 450 

ggc tgg ctt tec atg gtt cac gat gat cca gta act gca egt eaa aag 1507 
Gly Trp Leu Ser Met Val His Asp Asp Pro Val Thr Ala Arg Gin Lys 
455 460 465 

ctt gaa egt cgc aca tee ate aat ggt tea gaa ege ate agt ttg tgg 1555 
Leu Glu Arg Arg Thr Ser lie Asn Gly Ser Glu Arg lie Ser Leu Trp 
470 475 480 485 

caa gae gga tgg ctg get egg tec eta ctg ctg etc ggc gaa tgg gag 1603 
Gin Asp Gly Trp Leu Ala Arg Ser Leu Leu Leu Leu Gly Glu Trp Glu 
490 495 500 
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tcc gca gca cgc acc gta gaa ate ggt ctg gcc cgc gcc gaa cag ttt 1651 
Ser Ala Ala Arg Thr Val Glu lie Gly Leu Ala Arg Ala Glu Gin Phe 
505 510 515 

ggc ate ege ttc ete gaa cca ctg tta etg tgg teg gge gee aea att 1699 
Gly lie Arg Phe Leu Glu Pro Leu Leu Leu Trp Ser Gly Ala Thr lie 
520 525 530 

gea aca gee ege gga aae tet gae ttg gea ega aat tac atg age aga 1747 
Ala Thr Ala Arg Gly Asn Ser Asp Leu Ala Arg Asn Tyr Met Ser Arg 
535 540 545 

ctg tee ace gat caa gae tec ttc ate gtc caa tet atg cca tct gcg 1795 
Leu Ser Thr Asp Gin Asp Ser Phe lie Val Gin Ser Met Pro Ser Ala 
550 555 560 565 

atg tgt ege atg tgg gtc cac cgc cat aga aat gaa ate cec ggt gcg 1843 
Met Cys Arg Met Trp Val His Arg His Arg Asn Glu lie Pro Gly Ala 
570 575 580 

ate gtg gcc gga gaa caa ttg gaa aaa ate gee gea cac aaa cac gtc 1891 
lie Val Ala Gly Glu Gin Leu Glu Lys lie Ala Ala His Lys His Val 
585 590 595 

aae gca cet gga ttc tgg cca tgg caa gae gtc cac gea aeg cat etc 1939 
Asn Ala Pro Gly Phe Trp Pro Trp Gin. Asp Val His Ala Thr His Leu 
600 605 610 

ate cgc ate ggc gaa act gag cgc gee cag gag tta gtg aae tec aeg 1987 
lie Arg lie Gly Glu Thr Glu Arg Ala Gin Glu Leu Val Asn Ser Thr 
615 620 625 

ctt gag gag etc aga ggc tee gat ate atg tct gcc cac gca aaa att 2035 
Leu Glu Glu Leu Arg Gly Ser Asp lie Met Ser Ala His Ala Lys lie 
630 635 640 645 

gcc gtt ccc gae gee atg ttg atg ate cac cac gga gat gtg aaa aag 2083 
Ala Val Pro Asp Ala Met Leu Met lie His His Gly Asp Val Lys Lys 
650 655 660 

gga ttt aag egt ttc gae gae gee etc gat atg ate gat ccc etc acc 2131 
Gly Phe Lys Arg Phe Asp Asp Ala Leu Asp Met lie Asp Pro Leu Thr 
665 670 675 

etc ccc tac tat egg gca cgc ate tgc ttt gaa tac ggc cag gcc ctg 2179 
Leu Pro Tyr Tyr Arg Ala Arg lie Cys Phe Glu Tyr Gly Gin Ala Leu 
680 685 690 

aga cgc cag ggg caa egt cga egt get gat gaa caa ttt gcc egt gca 2227 
Arg Arg Gin Gly Gin Arg Arg Arg Ala Asp Glu Gin Phe Ala Arg Ala 
695 700 705 

get tec eta ttc caa gae atg ggc gee gae gcg atg gtc acc eta gee 2275 
Ala Ser Leu Phe Gin Asp Met Gly Ala Asp Ala Met Val Thr Leu Ala 
710 715 720 725 

aae ega gaa ege egg gtg ggt gge ctt ggt caa cga tec gag caa gee 2323 
Asn Arg Glu Arg Arg Val Gly Gly Leu Gly Gin Arg Ser Glu Gin Ala 
730 735 740 

ggt ggg etc acc cet cag gaa tat gaa att gcc cga tta gtg tea tct 2371 
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Gly Gly Leu Thr Pro Gin Glu Tyr Glu lie Ala Arg Leu Val Ser Ser 
745 750 755 

ggg cat gcc aac cga gag gtc gca cag gag ctt ttc etc teg cct aag 2419 
Gly His Ala Asn Arg Glu Val Ala Gin Glu Leu Phe Leu Ser Pro Lys 
760 765 770 

acc gtg gaa tac 2431 
Thr Val Glu Tyr 
775 



<210> 144 
<211> 777 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 144 

Leu Gly Ala His Ser Ala Asn Ser lie Arg Gly Val lie Asp Arg Leu 
15 10 15 

Asp Ala Ser Thr Val Val lie Val Ala Asp Val His Trp Ala Asp Val 
20 25 30 

Glu Ser Met Gin Lys Leu lie Glu Tyr Ser Met Arg Met Val Ser Gly 

35 40 ' - 45 

Arg Phe Ala Leu lie Met lie Gly Leu Asp Glu Glu Asn Leu Val Phe 
50 55 60 

His Asp Glu Val Val Ser Leu Pro Ser lie Ala Asp Ser ^ Thr Tyr Val 
65 70 75 80 

Leu Pro Pro Met Ser lie Glu Glu lie Arg Gin Leu Ala Leu Thr Asp 
85 90 95 

Val Arg Gly Arg lie Ser Thr Thr Thr Ala Thr Asp lie Gin Arg lie 
100 105 110 

Thr Gly Gly lie Tyr Gly Arg Val Lys Glu Val Leu His Ser Glu Ser 
115 120 125 

Pro Asp His Trp Arg Met Pro Asn Pro Asn lie Pro lie Pro Gin Ser 
130 135 140 

Trp His Ala Asn Leu Leu Arg Arg He Thr Asn Glu Glu Val Trp His 
145 150 155 160 

Val Leu Leu Ala Val Ala Val Leu Pro Ser Gly Gly Pro lie Asp Leu 
165 170 175 

Val Lys Leu lie Gly Asn Asp Pro Thr Gly Met Leu Cys Asp Asp Ala 
180 185 190 

Val Arg Ser Gly Leu Leu Arg Val Leu Pro Ser Asp Gly Gin Pro Gin 
195 200 205 

Val Asp Leu Val Leu Pro lie Asp Arg Ala Val Leu Gin Ser Arg Thr 
210 215 220 



Pro Leu Asn lie Leu Ala Gin Leu His His Lys Ala Ala Glu Tyr Tyr 
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225 230 235 240 

Gly Lys Trp Asn Gin Lys Asp Ala Gin Leu Glu His Glu Ala Phe Ala 
245 250 255 

Ala lie Asp Pro Asn Asp Pro Ala Val Arg Ala Leu Ala Gin Arg Gly 
260 265 270 

Tyr Ala Leu Gly Arg Thr Gly His Trp Met Glu Ser Ala His Ala Leu 
275 280 285 

Ser Leu Ala Ala Asn Arg Thr Ala His Gin Glu Glu Ser Asn Lys Tyr 
290 295 300 

Leu Leu Glu Ser lie Asp Ser Leu lie Ala Ala Ala Asp Leu Pro Gin 
305 310 315 320 

Ala Arg Ser Arg Ala Ser Thr Leu Asp Leu Gly Glu Thr Gly lie Gin 
325 330 335 

Gin Asp Ser Met Leu Gly Tyr Leu Ala lie His Glu Gly Arg Arg Leu 
340 345 350 

Glu Ala Arg Asn Leu Leu His Arg Ala Ser Glu Glu Leu Leu Ala Gin 
355 360 365 

His Pro lie Asp Pro lie His Gly Pro Arg Met Ala Gin Arg Lys Val 
370 375 380 

Leu Leu Asn Leu Val Asp Trp Asn Pro Glu Glu Leu Leu Val Trp Ala 
385 390 395 400 

Asp Arg Ala Val Ala Trp Thr Glu Glu Asp Ala Gly Glu Lys Val Glu 
405 410 415 

Ala Gin Ala lie Ser Leu He Gly Gin Ser He Leu Asp Gly Cys Leu 
420 425 430 

Pro Glu Asp Lys Pro He Pro Gly Glu Thr Thr Leu His Ala Gin Arg 
435 440 445 

Arg His Met Ala Met Gly Trp Leu Ser Met Val His Asp Asp Pro Val 
450 455 460 

Thr Ala Arg Gin Lys Leu Glu Arg Arg Thr Ser He Asn Gly Ser Glu 
465 470 475 480 

Arg He Ser Leu Trp Gin Asp Gly Trp Leu Ala Arg Ser Leu Leu Leu 
485 490 495 

Leu Gly Glu Trp Glu Ser Ala Ala Arg Thr Val Glu He Gly Leu Ala 
500 505 510 

Arg Ala Glu Gin Phe Gly He Arg Phe Leu Glu Pro Leu Leu Leu Trp 
515 520 525 

Ser Gly Ala Thr He Ala Thr Ala Arg Gly Asn Ser Asp Leu Ala Arg 
530 535 540 



Asn Tyr Met Ser Arg Leu Ser Thr Asp Gin Asp Ser Phe He Val Gin 
545 550 555 560 
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Ser Met Pro Ser Ala Met Cys Arg Met Trp Val His Arg His Arg Asn 
565 570 575 

Glu lie Pro Gly Ala lie Val Ala Gly Glu Gin Leu Glu Lys lie Ala 
580 585 590 

Ala His Lys His Val Asn Ala Pro Gly Phe Trp Pro Trp Gin Asp Val 
595 600 605 

His Ala Thr His Leu lie Arg lie Gly Glu Thr Glu Arg Ala Gin Glu 
610 615 620 

Leu Val Asn Ser Thr Leu Glu Glu Leu Arg Gly Ser Asp lie Met Ser 
625 630 635 640 

Ala His Ala Lys lie Ala Val Pro Asp Ala Met Leu Met lie His His 
645 650 655 

Gly Asp Val Lys Lys Gly Phe Lys Arg Phe Asp Asp Ala Leu Asp Met 
660 665 670 

lie Asp Pro Leu Thr Leu Pro Tyr Tyr Arg Ala Arg lie Cys Phe Glu 
675 680 685 

Tyr Gly Gin Ala Leu Arg- Arg Gin Gly Gin Arg Arg Arg Ala Asp Glu 
690 695 700 

Gin Phe Ala Arg Ala Ala Ser Leu Phe Gin Asp Met Gly Ala Asp Ala 
705 710 715 720 

Met Val Thr Leu Ala Asn Arg Glu Arg Arg Val Gly Gly Leu Gly Gin 
725 730 735 

Arg Ser Glu Gin Ala Gly Gly Leu Thr Pro Gin Glu Tyr Glu lie Ala 
740 745 750 

Arg Leu Val Ser Ser Gly His Ala Asn Arg Glu Val Ala Gin Glu Leu 
755 760 765 

Phe Leu Ser Pro Lys Thr Val Glu Tyr 
770 775 



<210> 145 
<211> 471 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> {101) . . (448) 

<223> RXA00593 

<400> 145 

ttggtgtgat gcattcgaca gcaaattggc 
attaggccgt gcatatgtag cgcattttaa 



tgtgtgacta cacttgcgag tgtattaagt 60 

ggagattgtc atg acg tct gtg att 115 
Met Thr Ser Val lie 
1 5 
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cca gag cag cgc aac aac ccc ttt tat agg gac age gcc aca att get 163 
Pro Glu Gin Arg Asn Asn Pro Phe Tyr Arg Asp Ser Ala Thr lie Ala . 

10 15 20 

tec teg gac cac aca gag cgt ggt gag tgg gtc act cag gca aag tgt 211 
Ser Ser Asp His Thr Glu Arg Gly Glu Trp Val Thr Gin Ala Lys Cys 
25 30 35 

cga aat ggc gac cca gat gca ttg ttt gtt cgt ggt gca gcg caa cgc 259 
Arg Asn Gly Asp Pro Asp Ala Leu Phe Val Arg Gly Ala Ala Gin Arg 
40 45 50 

cga gca gca gca att tgc cgc cac tgc cct gta gcc atg cag tgc tgc 307 
Arg Ala Ala Ala lie Cys Arg His Cys Pro Val Ala Met Gin Cys Cys 
55 60 65 

gcc gat gcc tta gat aac aag gtg gaa ttc gga gtc tgg gga ggc ctg 355 
Ala Asp Ala Leu Asp Asn Lys Val Glu Phe Gly Val Trp Gly Gly Leu 
70 75 80 85 

acc gag cgc cag cgc cgt gca ttg ctt cga aag aag ccg cac att act 403 
Thr Glu Arg Gin Arg Arg Ala Leu Leu Arg Lys Lys Pro His lie Thr 
90 95 100 

aac tgg get gaa tat ttg get cag ggg ggc gag ate gcc ggg gtt 448 
Asn Trp Ala Glu Tyr Leu Ala Gin Gly Gly Glu lie Ala Gly Val 
105 110 115 

taattaattt eaagggctgg cca 471 



<210> 146 
<211> 116 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 146 

Met Thr Ser Val lie Pro Glu Gin Arg Asn Asn Pro Phe Tyr Arg Asp 
15 10 15 

Ser Ala Thr lie Ala Ser Ser Asp His Thr Glu Arg Gly Glu Trp Val 
20 25 30 

Thr Gin Ala Lys Cys Arg Asn Gly Asp Pro Asp Ala Leu Phe Val Arg 
35 40 45 

Gly Ala Ala Gin Arg Arg Ala Ala Ala lie Cys Arg His Cys Pro Val 
50 55 60 

Ala Met Gin Cys Cys Ala Asp Ala Leu Asp Asn Lys Val Glu Phe Gly 
65 70 75 80 

Val Trp Gly Gly Leu Thr Glu Arg Gin Arg Arg Ala Leu Leu Arg Lys 
85 90 95 

Lys Pro His lie Thr Asn Trp Ala Glu Tyr Leu Ala Gin Gly Gly Glu 
100 105 110 



He Ala Gly Val 
115 
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<210> 147 
<211> 967 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (967) 

<223> RXA02724 

<400> 147 

cgagcgcgca cgcggtggcc accgccaagc tcattgcgga tccggactcc gatttcatgg 60 

ctgatctgga ggaagcgcgg cgcgtggata atatgggtgc atg ctg ate ggt gag 115 

Met Leu lie Gly Glu 
1 5 

gtg tec aag etc agt ggg gtg agt gcg cge atg ttg egg eac tac gaa 163 

Val Ser Lys Leu Ser Gly Val Ser Ala Arg Met Leu Arg His Tyr Glu 
10 15 20 

aag ctg ggt ttg gtc gag ccg aag cag teg aeg gcg ggg tat egg gaa 211 
Lys Leu Gly Leu Val Glu Pro Lys Gin Ser Thr Ala Gly Tyr Arg Glu 
25 30 35 

tac tea gaa gge gat gtg ege agg att ttc eat ate gaa ggt ttg cge 259 
Tyr Ser Glu Gly Asp Val Arg Arg lie Phe His lie Glu Gly Leu Arg 
40 45 50 

age ttg ggt ett agt ttg aag eag gtt gga gac gcg ctt gag gat eca 307 
Ser Leu Gly Leu Ser Leu Lys Gin Val Gly Asp Ala Leu Glu Asp Pro 
55 60 65 

gac ttt gat ect eag gea gtc att tec gag atg att get gag act tct 355 
Asp Phe Asp Pro Gin Ala Val lie Ser Glu Met lie Ala Glu Thr Ser 
70 75 80 85 

gcg egg att tct atg gaa egg gag ttg ett gee agg ctg aaa gcg gtg 4 03 
Ala Arg lie Ser Met Glu Arg Glu Leu Leu Ala Arg Leu Lys Ala Val 
90 95 100 

cgt cat gcg cag gee teg gat tgg gaa teg gcg ttg gat gcg gtg eag 451 
Arg His Ala Gin Ala Ser Asp Trp Glu Ser Ala Leu Asp Ala Val Gin 
105 110 115 

att tta cgt ege ctg cga teg ggg gat ccg gcg caa cgt eaa gee gtg 4 99 
lie Leu Arg Arg Leu Arg Ser Gly Asp Pro Ala Gin Arg Gin Ala Val 
120 125 130 

gee tat gac tct gtc tct ggt aaa gaa gea gtt gcg eta gaa ace ttg 547 
Ala Tyr Asp Ser Val Ser Gly Lys Glu Ala Val Ala Leu Glu Thr Leu 
135 140 145 

gtg gaa teg gcg etc ggt gag teg cat ttg aac gcg gag ggg gcg ctg 595 
Val Glu Ser Ala Leu Gly Glu Ser His Leu Asn Ala Glu Gly Ala Leu 
150 155 160 165 



teg tgg gcg gtt gtg cag cgt ggt gag gaa get gtt gea ttg gcg gea 
Ser Trp Ala Val Val Gin Arg Gly Glu Glu Ala Val Ala Leu Ala Ala 
170 175 180 



643 
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cga ggt ttg cgc tea agg gat gcg gcg gtg egg ctg egg get gta agg 691 
Arg Gly Leu Arg Ser Arg Asp Ala Ala Val Arg Leu Arg Ala Val Arg 
185 190 195 

att gtg gcg age geg ccg agt get gtt gcg gat cga gta gag tgg eta 739 
lie Val Ala Ser Ala Pro Ser Ala Val Ala Asp Arg Val Glu Trp Leu 
200 205 210 

egg cea atg att cgc gat cce gat get etc gtg cgt get gaa act gcg 787 
Arg Pro Met lie Arg Asp Pro Asp Ala Leu Val Arg Ala Glu Thr Ala 
215 220 225 

ttg gcg ttg gga aaa tea gge gat gag agt gea gtt gag cag etc gtg 835 
Leu Ala Leu Gly Lys Ser Gly Asp Glu Ser Ala Val Glu Gin Leu Val 
230 235 240 245 

tee atg gtt etc ace ggt ett egg gac gtg gag gea gee gaa ttg ett 883 
Ser Met Val Leu Thr Gly Leu Arg Asp Val Glu Ala Ala Glu Leu Leu 
250 255 260 

gee gga ttt ggg gag cce gtg eag tta gat gtg ttc aag aaa ttt geg 931 
Ala Gly Phe Gly Glu Pro Val Gin Leu Asp Val Phe Lys Lys Phe Ala 
265 270 275 

-egg acg ctg gat gat gag gaa aca atg tec ccg acg . .j , • .-.,967 

Arg Thr Leu Asp Asp Glu Glu Thr Met Ser Pro Thr 
280 285 



<210> 148 
<211> 289 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 148 

Met Leu lie Gly Glu Val Ser Lys Leu Ser Gly Val Ser Ala Arg Met 
15 10 15 

Leu Arg His Tyr Glu Lys Leu Gly Leu Val Glu Pro Lys Gin Ser Thr 
20 25 30 

Ala Gly Tyr Arg Glu Tyr Ser Glu Gly Asp Val Arg Arg lie Phe His 
35 40 45 

lie Glu Gly Leu Arg Ser Leu Gly Leu Ser Leu Lys Gin Val Gly Asp 
50 55 60 

Ala Leu Glu Asp Pro Asp Phe Asp Pro Gin Ala Val lie Ser Glu Met 
65 70 75 80 

lie Ala Glu Thr Ser Ala Arg lie Ser Met Glu Arg Glu Leu Leu Ala 
85 90 95 

Arg Leu Lys Ala Val Arg His Ala Gin Ala Ser Asp Trp Glu Ser Ala 
100 105 110 

Leu Asp Ala Val Gin lie Leu Arg Arg Leu Arg Ser Gly Asp Pro Ala 
115 120 125 



Gin Arg Gin Ala Val Ala Tyr Asp Ser Val Ser Gly Lys Glu Ala Val 
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130 135 140 

Ala Leu Glu Thr Leu Val Glu Ser Ala Leu Gly Glu Ser His Leu Asn 
145 150 155 160 

Ala Glu Gly Ala Leu Ser Trp Ala Val Val Gin Arg Gly Glu Glu Ala 
165 170 175 

Val Ala Leu Ala Ala Arg Gly Leu Arg Ser Arg Asp Ala Ala Val Arg 
180 185 190 

Leu Arg Ala Val Arg lie Val Ala Ser Ala Pro Ser Ala Val Ala Asp 
195 200 205 

Arg Val Glu Trp Leu Arg Pro Met lie Arg Asp Pro Asp Ala Leu Val 
210 215 220 

Arg Ala Glu Thr Ala Leu Ala Leu Gly Lys Ser Gly Asp Glu Ser Ala 
225 230 235 240 

Val Glu Gin Leu Val Ser Met Val Leu Thr Gly Leu Arg Asp Val Glu 
245 250 255 

Ala Ala Glu Leu Leu Ala Gly Phe Gly Glu Pro Val Gin Leu Asp Val 
260 265 270 

Phe Lys Lys Phe Ala Arg Thr Leu Asp Asp Glu Glu Thr Met Ser Pro 
275 280 285 

Thr 



<210> 149 
<211> 420 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (397) 
<223> RXA004 94 

<400> 149 

ttcatcattg cggtcgacac tgttgtctcg ggcgaacacc ccacatcaga gaacgcgatc 60 

aaagctataa aaagtagctg acaataggga gtatttgaag atg aca ttg cct cac 115 

Met Thr Leu Pro His 
1 5 

cag ctt ccc ggg cca aat gca gac ttc tgg gac tgg cag ttg cac gga 163 

Gin Leu Pro Gly Pro Asn Ala Asp Phe Trp Asp Trp Gin Leu His Gly 
10 15 20 

acg tgc cgc ggc gag acc tec gac gtg ttc tat cac ccg gac ggc gag 211 
Thr Cys Arg Gly Glu Thr Ser Asp Val Phe Tyr His Pro Asp Gly Glu 
25 30 35 

cgc ggt cgt get cgc cag cgt egg gag ctg cgc gca aag gcc ate tgt 259 
Arg Gly Arg Ala Arg Gin Arg Arg Glu Leu Arg Ala Lys Ala lie Cys 
40 45 50 



BGI-123CP 



- 190- 



gca gca tgc cca gta ttg gaa tec tgc cgc aag cat gca eta get gta 307 
Ala Ala Cys Pro Val Leu Glu Ser Cys Arg Lys His Ala Leu Ala Val 
55 60 65 

gca gag cet tat gga gta tgg gge gga ctt tea gag tee gaa ega etg 355 
Ala Glu Pro Tyr Gly Val Trp Gly Gly Leu Ser Glu Ser Glu Arg Leu 
70 75 80 85 

gtt ate ett cgc aae aae gag cgc aag eaa eea gta gca gtt 397 
Val lie Leu Arg Asn Asn Glu Arg Lys Gin Pro Val Ala Val 
90 95 

taaaagagea gaceeggtea eea 420 

<210> 150 
<211> 99 
^212> PRT 

<213> Corynebaeterium glutamieum 
<400> 150 

Met Thr Leu Pro His Gin Leu Pro Gly Pro Asn Ala Asp Phe Trp Asp 
15 10 15 

Trp Gin Leu His Gly Thr Cys Arg Gly Glu Thr Ser Asp Val Phe Tyr 
20 25 30 

His Pro Asp Gly Glu Arg Gly Arg Ala Arg Gin Arg Arg Glu Leu Arg 
35 40 45 

Ala Lys Ala lie Cys Ala Ala Cys Pro Val Leu Glu Ser Cys Arg Lys 
50 55 60 

His Ala Leu Ala Val Ala Glu Pro Tyr Gly Val Trp Gly Gly Leu Ser 
65 70 75 80 

Glu Ser Glu Arg Leu Val lie Leu Arg Asn Asn Glu Arg Lys Gin Pro 
85 90 95 

Val Ala Val 



<210> 151 
<211> 435 
<212> DNA 

<213> Corynebaeterium glutamieum 

<220> 
<221> CDS 

<222> (101) . . (412) 
<223> RXN01368 

<400> 151 

tegcttggga gaaggaaaaa tttteeaaac ctgetegggg aeeaaeatee eegatgagaa 60 

cagaettaaa gtagctttga aagtgagagg ggggegagta atg gaa gat tea get 115 

Met Glu Asp Ser Ala 
1 5 
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ggg gac gta tct gca aag ttg aaa gca ggc cag act cgc acc gca ctg 
Gly Asp Val Ser Ala Lys Leu Lys Ala Gly Gin Thr Arg Thr Ala Leu 



163 



10 15 " 20 



gag atg act ttg gat gat ctg ttc gga gcg gtt gag caa gaa tgg cag 211 

Glu Met Thr Leu Asp Asp Leu Phe Gly Ala Val Glu Gin Glu Trp Gin 

25 30 35 

gag cag gcg ctg tgt gcg caa act gat cct gaa gca ttc ttt cca gaa 259 

Glu Gin Ala Leu Cys Ala Gin Thr Asp Pro Glu Ala Phe Phe Pro Glu 

40 45 50 

aaa ggt ggc tea act cgc gaa gcc aag egg ate tgc cag ggc tgc ccg 307 

Lys Gly Gly Ser Thr Arg Glu Ala Lys Arg lie Cys Gin Gly Cys Pro 

55 60 65 

gtt egg gat gaa tgc eta gag ttt get ett gag cat gat gaa cgc ttt 355 

Val Arg Asp Glu Cys Leu Glu Phe Ala Leu Glu His Asp Glu Arg Phe 

70 75 80 85 

gga att tgg ggt ggt etc tet gaa cgt gag cgc cgc cgc ctg aaa cgc 403 

Gly lie Trp Gly Gly Leu Ser Glu Arg Glu Arg Arg Arg Leu Lys Arg 

90 95 100 

gaa att teg taaaaettea agaecagtaa gcg 435 

Glu lie Ser . 



<210> 152 
<211> 104 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 152 

Met Glu Asp Ser Ala Gly Asp Val Ser Ala Lys Leu Lys Ala Gly Gin 
15 10 15 

Thr Arg Thr Ala Leu Glu Met Thr Leu Asp Asp Leu Phe Gly Ala Val 
20 25 30 

Glu Gin Glu Trp Gin Glu Gin Ala Leu Cys Ala Gin Thr Asp Pro Glu 
35 40 45 

Ala Phe Phe Pro Glu Lys Gly Gly Ser Thr Arg Glu Ala Lys Arg lie 
50 55 60 

Cys Gin Gly Cys Pro Val Arg Asp Glu Cys Leu Glu Phe Ala Leu Glu 
65 70 75 80 

His Asp Glu Arg Phe Gly lie Trp Gly Gly Leu Ser Glu Arg Glu Arg 
85 90 95 

Arg Arg Leu Lys Arg Glu lie Ser 
100 



<210> 153 
<211> 152 
<212> DNA 

<213> Corynebacterium glutamicum 
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<220> 
<221> CDS 
<222> (1) . . (129) 
<223> FRXA01368 

<400> 153 

aag egg ate tgc cag ggc tgc ccg gtt egg gat gaa tgc eta gag ttt 48 
Lys Arg lie Cys Gin Gly Cys Pro Val Arg Asp Glu Cys Leu Glu Phe 
15 10 15 

get ctt gag eat gat gaa egc ttt gga att tgg ggt ggt ete tet gaa 96 
Ala Leu Glu His Asp Glu Arg Phe Gly lie Trp Gly Gly Leu Ser Glu 
20 25 30 

cgt gag egc egc egc ctg aaa cgc gaa att teg taaaaettca agaeeagtaa 14 9 
Arg Glu Arg Arg Arg Leu Lys Arg Glu lie Ser 
35 40 

geg 152 



<210> 154 
<211> 43 
<212> PRT 

<213> Corynebaeteriuin glutamicum 
<400> 154 

Lys Arg lie Cys Gin Gly Cys Pro Val Arg Asp Glu Cys Leu Glu Phe 
15 10 15 

Ala Leu Glu His Asp Glu Arg Phe Gly lie Trp Gly Gly Leu Ser Glu 
20 25 30 

Arg Glu Arg Arg Arg Leu Lys Arg Glu lie Ser 
35 40 



<210> 155 
<211> 897 
<212> DNA 

<213> Corynebaeterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (874 ) 

<223> RXN00464 

<400> 155 

gaataaaeea aagggtggae acttattcga acgggtgctt gatttaggea aettgageaa 60 

aattctgeea tttcgeetca aatcgggcta gttttgaagc atg age gaa egt eag 115 

Met Ser Glu Arg Gin 
1 5 

ctg gaa aag tea att gag cac gee gtc gag tta gee cgc gaa gee ega 163 
Leu Glu Lys Ser lie Glu His Ala Val Glu Leu Ala Arg Glu Ala Arg 
10 15 20 



aac ate gaa gtt ttt ace gga gee gga atg age gee gac tee ggg ttg 211 
Asn lie Glu Val Phe Thr Gly Ala Gly Met Ser Ala Asp Ser Gly Leu 
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25 30 35 

gaa acg tat cgt gat gat aaa acc ggg ctg tgg age aac gta gat cca 259 
Glu Thr Tyr Arg Asp Asp Lys Thr Gly Leu Trp Ser Asn Val Asp Pro 
40 45 50 

caa gcg atg gca agt ate gat gea tgg cgc aaa gat cca gag eea atg 307 
Gin Ala Met Ala Ser lie Asp Ala Trp Arg Lys Asp Pro Glu Pro Met 
55 60 65 

tgg geg tgg tat ege tgg ege gcc ggg gtg gca get agg gea gaa ece 355 
Trp Ala Trp Tyr Arg Trp Arg Ala Gly Val Ala Ala Arg Ala Glu Pro 
70 75 80 85 

aae gcg ggg cat caa get att tec tac tgg gag ggg agt gae ace gte 403 
Asn Ala Gly His Gin Ala lie Ser Tyr Trp Glu Gly Ser Asp Thr Val 
90 95 100 

gaa cac gtt cac ate acc acc eag aac att gac aac ctg cac gag cga 451 
Glu His Val His lie Thr Thr Gin Asn lie Asp Asn Leu His Glu Arg 
105 110 115 

get gge tet age gat gtg aea cat ctt eat gge age ttg ttt gaa tac 499 
Ala Gly Ser Ser Asp Val Thr His Leu His Gly Ser Leu Phe Glu Tyr 
120 125 130 

agg tge tct gat tgt gcg act cca tgg gaa gac gat aaa aac tat ceg 547 
Arg Cys Ser Asp Cys Ala Thr Pro Trp Glu Asp Asp Lys Asn Tyr Pro 
135 140 145 

caa gaa ece att gca cgc ctt get ect cca caa tgt gaa aag tgc gga 595 
Gin Glu Pro lie Ala Arg Leu Ala Pro Pro Gin Cys Glu Lys Cys Gly 
150 155 160 165 

ggg ctg att aga cca ggt gtg gtg tgg ttt ggt gag aac ctg ccc gta 643 
Gly Leu lie Arg Pro Gly Val Val Trp Phe Gly Glu Asn Leu Pro Val 
170 175 180 

gaa gag tgg gat att gca gag caa cgc ate gca gaa gcc gat etc atg 691 
Glu Glu Trp Asp lie Ala Glu Gin Arg lie Ala Glu Ala Asp Leu Met 
185 190 195 

ate att gtg ggt acc tec ggg att gtt cat ect gca gca gca etc ceg 739 
lie lie Val Gly Thr Ser Gly lie Val His Pro Ala Ala Ala Leu Pro 
200 205 210 

caa tta gee caa caa cgc gge gtt ece ate gtg gag ate tec cca acg 787 
Gin Leu Ala Gin Gin Arg Gly Val Pro He Val Glu He Ser Pro Thr 
215 220 225 

cgc acc gaa ctt age egg ate gea gae tte ace tgg atg tee acc gca 835 
Arg Thr Glu Leu Ser Arg lie Ala Asp Phe Thr Trp Met Ser Thr Ala 
230 235 240 245 

gcc caa gcg eta cca geg ttg atg cga ggt ttg age gcc taacatgact 884 
Ala Gin Ala Leu Pro Ala Leu Met Arg Gly Leu Ser Ala 
250 255 



gaagatgact tag 



897 
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<210> 156 
<211> 258 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 156 

Met Ser Glu Arg Gin Leu Glu Lys Ser lie Glu His Ala Val Glu Leu 
15 10 15 

Ala Arg Glu Ala Arg Asn lie Glu Val Phe Thr Gly Ala Gly Met Ser 
20 25 30 

Ala Asp Ser Gly Leu Glu Thr Tyr Arg Asp Asp Lys Thr Gly Leu Trp 
35 40 45 

Ser Asn Val Asp Pro Gin Ala Met Ala Ser lie Asp Ala Trp Arg Lys 
50 55 60 

Asp Pro Glu Pro Met Trp Ala Trp Tyr Arg Trp Arg Ala Gly Val Ala 
65 70 75 80 

Ala Arg Ala Glu Pro Asn Ala Gly His Gin Ala lie Ser Tyr Trp Glu 
85 90 95 

Gly Ser Asp Thr Val Glu His Val His lie Thr Thr Gin Asn lie Asp 
100 105 110 

Asn Leu His Glu Arg Ala Gly Ser Ser Asp Val Thr His Leu His Gly 
115 120 125 

Ser Leu Phe Glu Tyr Arg Cys Ser Asp Cys Ala Thr Pro Trp Glu Asp 
130 135 140 

Asp Lys Asn Tyr Pro Gin Glu Pro lie Ala Arg Leu Ala Pro Pro Gin 
145 150 155 160 

Cys Glu Lys Cys Gly Gly Leu lie Arg Pro Gly Val Val Trp Phe Gly 
165 170 175 

Glu Asn Leu Pro Val Glu Glu Trp Asp lie Ala Glu Gin Arg lie Ala 
180 185 190 

Glu Ala Asp Leu Met lie lie Val Gly Thr Ser Gly lie Val His Pro 
195 200 205 

Ala Ala Ala Leu Pro Gin Leu Ala Gin Gin Arg Gly Val Pro lie Val 
210 215 220 

Glu lie Ser Pro Thr Arg Thr Glu Leu Ser Arg lie Ala Asp Phe Thr 
225 230 235 240 

Trp Met Ser Thr Ala Ala Gin Ala Leu Pro Ala Leu Met Arg Gly Leu 
245 250 255 



Ser Ala 



<210> 157 
<211> 355 
<212> DNA 
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<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (75) . . (332) 

<223> FRXA00464 

<400> 157 

atccgcaaga acccattgca cgccttgctc ctccacaatg tgaaaagtgc ggagggctga 60 

ttagaccagg tgtg gtg tgg ttt ggt gag aac ctg ccc gta gaa gag tgg 110 
Val Trp Phe Gly Glu Asn Leu Pro Val Glu Glu Trp 
15 10 

gat att gca gag caa cgc ate gca gaa gcc gat etc atg ate att gtg 158 
Asp lie Ala Glu Gin Arg lie Ala Glu Ala Asp Leu Met lie lie Val 
15 20 25 

ggt ace tec ggg att gtt eat cet gca gca gea etc ceg caa tta gee 206 
Gly Thr Ser Gly lie Val His Pro Ala Ala Ala Leu Pro Gin Leu Ala 
30 35 40 

caa eaa ege gge gtt ccc ate gtg gag ate tec cea acg cgc ace gaa ' 254 
Gin Gin Arg Gly Val Pro lie Val Glu lie Ser Pro Thr Arg Thr Glu 
45 50 55 60 

ctt age egg ate gca gae tte ace tgg atg tee ace gca gcc caa gcg 302 
Leu Ser Arg lie Ala Asp Phe Thr Trp Met Ser Thr Ala Ala Gin Ala 
65 70 75 

eta eea geg ttg atg cga ggt ttg age gee taaeatgaet gaagatgact tag 355 
Leu Pro Ala Leu Met Arg Gly Leu Ser Ala 
80 85 



<210> 158 
<211> 86 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 158 

Val Trp Phe Gly Glu Asn Leu Pro Val Glu Glu Trp Asp lie Ala Glu 
15 10 15 

Gin Arg lie Ala Glu Ala Asp Leu Met He He Val Gly Thr Ser Gly 
20 25 30 

He Val His Pro Ala Ala Ala Leu Pro Gin Leu Ala Gin Gin Arg Gly 
35 40 45 

Val Pro He Val Glu He Ser Pro Thr Arg Thr Glu Leu Ser Arg He 
50 55 60 

Ala Asp Phe Thr Trp Met Ser Thr Ala Ala Gin Ala Leu Pro Ala Leu 
65 70 75 80 



Met Arg Gly Leu Ser Ala 
85 
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<210> 159 
<211> 1482 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1459) 
<223> RXA01655 

<400> 159 

gtttcggtca tgacagatga tccaacgcca caaagtggac tagcggtaga tccactttca 60 

gtcacttgca ttagaccact tttttgagga cgatgaagcc atg ctt gcc gac ctt 115 

Met Leu Ala Asp Leu 
1 5 

ccc ate gcc tta aac cca cac gaa cca aca tec ate ccc acg cag etc 163 
Pro lie Ala Leu Asn Pro His Glu Pro Thr Ser lie Pro Thr Gin Leu 
10 15 20 

aca gaa cag ate cgt cgt etc gtg gcg agg gga att etc ace cca gga 211 
Thr Glu Gin lie Arg Arg Leu Val Ala Arg Gly lie Leu Thr Pro Gly 
25 30 35 

gac ccg ctt ccc age agt egc tea eta tec ace eaa ttg ggg gta tec ' : .259 
Asp Pro Leu Pro Ser Ser Arg Ser Leu Ser Thr Gin Leu Gly Val Ser 
40 45 50 

egc ggc agt gtg gtg ace get tat gac caa ttg gcc ggt gaa ggc tac 307 
Arg Gly Ser Val Val Thr Ala Tyr Asp Gin Leu Ala Gly Glu Gly Tyr 
55 60 65 

etc age acc gcc egc ggt tee ggt aca acg ate aac cca gat etg cat 355 
Leu Ser Thr Ala Arg Gly Ser Gly Thr Thr lie Asn Pro Asp Leu His 
70 75 80 85 

ttg ttg aag ect gtg gaa att gag aag aag gag acg teg aga age gtc 403 
Leu Leu Lys Pro Val Glu lie Glu Lys Lys Glu Thr Ser Arg Ser Val 
90 95 100 

ccg ccc ccg etg etc aac etg age ccc ggc gtg ccc gat ace gcg acg 451 
Pro Pro Pro Leu Leu Asn Leu Ser Pro Gly Val Pro Asp Thr Ala Thr 
105 110 115 

etc gee gat tec gca tgg egc get gcg tgg egc gaa gcc tgc gcc aag 4 99 
Leu Ala Asp Ser Ala Trp Arg Ala Ala Trp Arg Glu Ala Cys Ala Lys 
120 125 130 

eea ccc acg cac tee ect gag cag gga ctt ttg agg etg egg ate gag 547 
Pro Pro Thr His Ser Pro Glu Gin Gly Leu Leu Arg Leu Arg lie Glu 
135 140 145 

ate gee gac cac etg egc cag atg cgt ggc etc atg gtc gag ccg gag 595 
lie Ala Asp His Leu Arg Gin Met Arg Gly Leu Met Val Glu Pro Glu 
150 155 160 165 

cag ate ate gtc ace gee ggc gcg egc gag ggg etg agt etg etg etg 64 3 
Gin lie lie Val Thr Ala Gly Ala Arg Glu Gly Leu Ser Leu Leu Leu 
170 175 180 
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cgc acc atg gat gcg cct gcc cgc ate ggc gtc gaa teg ccc ggc tac 691 
Arg Thr Met Asp Ala Pro Ala Arg lie Gly Val Glu Ser Pro Gly Tyr 
185 190 195 

ccc age etg cge cgc ate ecg cag gtg ctt ggc eat gag aeg ate gat 739 
Pro Ser Leu Arg Arg lie Pro Gin Val Leu Gly His Glu Thr lie Asp 
200 205 210 

gtg ccg acc gae gaa tec ggc etc gta ccc cgc gcg ctg ccc cac gae 787 
Val Pro Thr Asp Glu Ser Gly Leu Val Pro Arg Ala Leu Pro His Asp 
215 220 225 

ctt aac gcg eta ctg gta acc cct age eat caa tat ccc tac ggc ggc 835 
Leu Asn Ala Leu Leu Val Thr Pro Ser His Gin Tyr Pro Tyr Gly Gly 
230 235 240 245 

teg ctg ccc gee gat cgc cgc acc gcg eta gtc gcg tgg get gag gea 883 
Ser Leu Pro Ala Asp Arg Arg Thr Ala Leu Val Ala Trp Ala Glu Ala 
250 255 260 

aac gat gcg ttg ctt att gaa gae gae ttc gat tet gag etg cgc tac 931 
Asn Asp Ala Leu Leu lie Glu Asp Asp Phe Asp Ser Glu Leu Arg Tyr 
265 270 275 

gtc ggt atg ccg ctt ecg ecg etg egt gcg etg gcg ccc gat cgc aeg 979 
Val Gly Met Pro Leu Pro Pro Leu Arg Ala Leu Ala Pro. Asp Arg Thr 
280 285 290 

att ctg etc ggc aeg ttt tee tec gtg ate aca cea caa gtc gee tgc 1027 
lie Leu Leu Gly Thr Phe Ser Ser Val lie Thr Pro Gin Val Ala Cys 
295 300 305 

gga tac etc ate gcg ccg aeg ccc cag gcg cgc gtg etc gcc aeg ctt 1075 
Gly Tyr Leu lie Ala Pro Thr Pro Gin Ala Arg Val Leu Ala Thr Leu 
310 315 320 325 

cgc ggg att etc ggc cag cea gtc ggc gcc ate acc caa cac gcg etc 1123 
Arg Gly lie Leu Gly Gin Pro Val Gly Ala lie Thr Gin His Ala Leu 
330 335 340 

gcg tec tac etc gcc tea ggc get tta ega cgc cgc ace caa cgt ttg 1171 
Ala Ser Tyr Leu Ala Ser Gly Ala Leu Arg Arg Arg Thr Gin Arg Leu 
345 350 355 

egg cge ctt tac ega cac cgc cgc tee ate gtc caa gae ace etc ggt 1219 
Arg Arg Leu Tyr Arg His Arg Arg Ser lie Val Gin Asp Thr Leu Gly 
360 365 370 

gae etc ccg aat aeg cag ctt cgc ccc ate aac ggt ggc etc cac gea 1267 
Asp Leu Pro Asn Thr Gin Leu Arg Pro lie Asn Gly Gly Leu His Ala 
375 380 385 

gtt etc ctt tgc gae aaa ccc caa gae etc gtt gtc ace aca etc gee 1315 
Val Leu Leu Cys Asp Lys Pro Gin Asp Leu Val Val Thr Thr Leu Ala 
390 395 400 405 

tec ega ggc ctt aac gtc ace gcg ctt tee cac tac tgg ggc ggc ace 1363 
Ser Arg Gly Leu Asn Val Thr Ala Leu Ser His Tyr Trp Gly Gly Thr 
410 415 420 

ggc gea gae aac ggc ate gtc ttc ggc ttc ggc tec cac gae gaa gae 1411 
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Gly Ala Asp Asn Gly lie Val Phe Gly Phe Gly Ser His Asp Glu Asp 
425 . 430 435 

acc etc aga tgg gtg ctt get gag ate age gat gcg gtg tet eta ggc 1459 

Thr Leu Arg Trp Val Leu Ala Glu lie Ser Asp Ala Val Ser Leu Gly 

440 445 450 

taaagaaaaa acagcccgag agg 1482 



<210> 160 
<211> 453 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 160 

Met Leu Ala Asp Leu Pro lie Ala Leu Asn Pro His Glu Pro Thr Ser 
15 10 15 

lie Pro Thr Gin Leu Thr Glu Gin lie Arg Arg Leu Val Ala Arg Gly 
20 25 30 

lie Leu Thr Pro Gly Asp Pro Leu Pro Ser Ser Arg Ser Leu Ser Thr 
35 40 45 

Gin Leu Gly Val Ser Arg Gly Ser Val Val Thr Ala,.Tyr Asp Gin Leu 
50 55 60 

Ala Gly Glu Gly Tyr Leu Ser Thr Ala Arg Gly Ser Gly Thr Thr lie 
65 70 75 80 

Asn Pro Asp Leu His Leu Leu Lys Pro Val Glu lie Glu Lys Lys Glu 
85 90 95 

Thr Ser Arg Ser Val Pro Pro Pro Leu Leu Asn Leu Ser Pro Gly Val 
100 105 110 

Pro Asp Thr Ala Thr Leu Ala Asp Ser Ala Trp Arg Ala Ala Trp Arg 
115 120 125 

Glu Ala Cys Ala Lys Pro Pro Thr His Ser Pro Glu Gin Gly Leu Leu 
130 135 140 

Arg Leu Arg lie Glu lie Ala Asp His Leu Arg Gin Met Arg Gly Leu 
145 150 155 160 

Met Val Glu Pro Glu Gin lie lie Val Thr Ala Gly Ala Arg Glu Gly 
165 170 175 

Leu Ser Leu Leu Leu Arg Thr Met Asp Ala Pro Ala Arg lie Gly Val 
180 185 190 

Glu Ser Pro Gly Tyr Pro Ser Leu Arg Arg lie Pro Gin Val Leu Gly 
195 200 205 

His Glu Thr lie Asp Val Pro Thr Asp Glu Ser Gly Leu Val Pro Arg 
210 215 220 

Ala Leu Pro His Asp Leu Asn Ala Leu Leu Val Thr Pro Ser His Gin 
225 230 235 240 
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Tyr Pro Tyr Gly Gly Ser Leu Pro Ala Asp Arg Arg Thr Ala Leu Val 
245 250 255 

Ala Trp Ala Glu Ala Asn Asp Ala Leu Leu lie Glu Asp Asp Phe Asp 
260 265 270 

Ser Glu Leu Arg Tyr Val Gly Met Pro Leu Pro Pro Leu Arg Ala Leu 
275 280 285 

Ala Pro Asp Arg Thr lie Leu Leu Gly Thr Phe Ser Ser Val lie Thr 
290 295 300 

Pro Gin Val Ala Cys Gly Tyr Leu lie Ala Pro Thr Pro Gin Ala Arg 
305 310 315 320 

Val Leu Ala Thr Leu Arg Gly lie Leu Gly Gin Pro Val Gly Ala lie 
325 330 335 

Thr Gin His Ala Leu Ala Ser Tyr Leu Ala Ser Gly Ala Leu Arg Arg 
340 345 350 

Arg Thr Gin Arg Leu Arg Arg Leu Tyr Arg His Arg Arg Ser lie Val 
355 360 365 

Gin Asp Thr Leu Gly Asp Leu Pro Asn Thr Gin Leu Arg Pro lie Asn 
370 375 - ■ .380 

Gly Gly Leu His Ala Val Leu Leu Cys Asp Lys Pro Gin Asp Leu Val 
385 390 395 400 

Val Thr Thr Leu Ala Ser Arg Gly Leu Asn Val Thr Ala Leu Ser His 
405 410 415 

Tyr Trp Gly Gly Thr Gly Ala Asp Asn Gly lie Val Phe Gly Phe Gly 
420 425 430 

Ser His Asp Glu Asp Thr Leu Arg Trp Val Leu Ala Glu lie Ser Asp 
435 440 445 



Ala Val Ser Leu Gly 
450 



<210> 161 
<211> 786 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (763) 

<223> RXA00126 

<400> 161 

cagaagtagt ataagaagtg aagttgatcg cgtcatcgta gtacgagtaa ttccactcac 60 

acatcaatgc ggtgaccaca attgggagga gaagtagcac gtg act aca cct get 115 

Val Thr Thr Pro Ala 
1 5 



gag aac aac acc ctt age ccc gag acc aaa gta age ate aet ggt cga 163 
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Glu Asn Asn Thr Leu Ser Pro Glu Thr Lys Val Ser lie Thr Gly Arg 

10 15 20 

aac gtt gag gtt cct gat cac ttt gca gaa cga gta aat acc aaa etc 211 

Asn Val Glu Val Pro Asp His Phe Ala Glu Arg Val Asn Thr Lys Leu 

25 30 35 

gca aag att gag cgc etc gac eca acg ctg acc ttc ttc cac gtt gag 259 

Ala Lys lie Glu Arg Leu Asp Pro Thr Leu Thr Phe Phe His Val Glu 

40 45 50 

eta cag cac gag eca aac cca cgt cgt get gac gaa agt gat cgc att 307 

Leu Gin His Glu Pro Asn Pro Arg Arg Ala Asp Glu Ser Asp Arg lie 

55 60 65 

cag ate acc gee ace gge aag gga cac ate gee cga gca gaa gca aag 355 

Gin lie Thr Ala Thr Gly Lys Gly His lie Ala Arg Ala Glu Ala Lys 
70 75 80 85 

gaa gac age ttc tac geg gca ctg gaa act gca eta gee aag atg gag 403 

Glu Asp Ser Phe Tyr Ala Ala Leu Glu Thr Ala Leu Ala Lys Met Glu 

90 95 100 

cgc tec ctg cgc aaa gtg aag gca cgt cgc age att tee cgc tee ggt 451 

Arg Ser Leu Arg Lys Val Lys Ala Arg Arg Ser lie Ser Arg Ser Gly 

105 . 110 - 115 

cac cgc gca eca eta gge act ggt gag gtc ggt gca cag ttg gta gee 4 99 

His Arg Ala Pro Leu Gly Thr Gly Glu Val Gly Ala Gin Leu Val Ala 

120 125 130 

gag tec caa gag gca cgc ggt gee gat gaa ctg gge aaa tac gat gtt 547 

Glu Ser Gin Glu Ala Arg Gly Ala Asp Glu Leu Gly Lys Tyr Asp Val 

135 140 145 

gat cct tat gca gat aag gtc gat gac gtc atg cca gge cag gtt gtt 595 

Asp Pro Tyr Ala Asp Lys Val Asp Asp Val Met Pro Gly Gin Val Val 
150 155 160 165 

cgt acc aag gaa cac cca gca ace cca atg agt gtg gat gac gca eta 643 

Arg Thr Lys Glu' His Pro Ala Thr Pro Met Ser Val Asp Asp Ala Leu 

170 175 180 

tec gag atg gaa ttg gtt gga cac gat ttc tac etc ttc gtc aac gaa 691 

Ser Glu Met Glu Leu Val Gly His Asp Phe Tyr Leu Phe Val Asn Glu 

185 190 195 

gag ace aac cag cca teg gtg gtg tac cgc cga cac gca ttc gac tat 739 

Glu Thr Asn Gin Pro Ser Val Val Tyr Arg Arg His Ala Phe Asp Tyr 

200 205 210 

gga tta att tec ctg tec gat gca tagcaattag ttgetaagta cec 786 
Gly Leu lie Ser Leu Ser Asp Ala 
215 220 



<210> 162 
<211> 221 
<212> PRT 

<213> Corynebacterium glutamicum 
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<400> 162 

Val Thr Thr Pro Ala Glu Asn Asn Thr Leu Ser Pro Glu Thr Lys Val 
15 10 15 

Ser lie Thr Gly Arg Asn Val Glu Val Pro Asp His Phe Ala Glu Arg 
20 25 30 

Val Asn Thr Lys Leu Ala Lys lie Glu Arg Leu Asp Pro Thr Leu Thr 
35 40 45 

Phe Phe His Val Glu Leu Gin His Glu Pro Asn Pro Arg Arg Ala Asp 
50 55 60 

Glu Ser Asp Arg lie Gin lie Thr Ala Thr Gly Lys Gly His lie Ala 
65 70 75 80 

Arg Ala Glu Ala Lys Glu Asp Ser Phe Tyr Ala Ala Leu Glu Thr Ala 
85 90 95 

Leu Ala Lys Met Glu Arg Ser Leu Arg Lys Val Lys Ala Arg Arg Ser 
100 105 110 

lie Ser Arg Ser Gly His Arg Ala Pro Leu Gly Thr Gly Glu Val Gly 
115 120 125 

Ala Gin Leu Val Ala Glu Ser.Gln Glu Ala Arg Gly Ala Asp Glu Leu 
130 135 140 

Gly Lys Tyr Asp Val Asp Pro Tyr Ala Asp Lys Val Asp Asp Val Met 
145 150 155 160 

Pro Gly Gin Val Val Arg Thr Lys Glu His Pro Ala Thr Pro Met Ser 
165 170 175 

Val Asp Asp Ala Leu Ser Glu Met Glu Leu Val Gly His Asp Phe Tyr 
180 185 190 

Leu Phe Val Asn Glu Glu Thr Asn Gin Pro Ser Val Val Tyr Arg Arg 
195 200 205 

His Ala Phe Asp Tyr Gly Leu lie Ser Leu Ser Asp Ala 
210 215 220 



<210> 163 
<211> 678 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (655) 

<223> RXN02450 

<400> 163 

ccagaccgat ctccatcaat tcacaggcga agcgaaccga aaacgattgc gttgttctac 60 



actgatcaga gcccgtccct caacaagaag agcaacacca atg aat ctg aaa gat 115 

Met Asn Leu Lys Asp 
1 5 



BGI-123CP 



-202- 



ctc aag gcc gca gag acc cgt caa agg ttt ate gat gta gcc cac gaa 
Leu Lys Ala Ala Glu Thr Arg Gin Arg Phe lie Asp Val Ala His Glu 
10 15 20 



163 



etc ttc ttg gag cac ggt tat ggt tec acc tec atg aat cag att get 211 
Leu Phe Leu Glu His Gly Tyr Gly Ser Thr Ser Met Asn Gin lie Ala 
25 30 35 

cag gca geg ggt ggt age egg gca aac ctt tac ett eat ttc cgt aac 259 
Gin Ala Ala Gly Gly Ser Arg Ala Asn Leu Tyr Leu His Phe Arg Asn 
40 45 50 

aag eee gat etc atg atg get aaa atg egg gaa ett gaa ccc gcg gte 307 
Lys Pro Asp Leu Met Met Ala Lys Met Arg Glu Leu Glu Pro Ala Val 
55 60 65 

egc ace ect gtc eta aaa gtt ttt gat etc cct gaa cac act ttg gag 355 
Arg Thr Pro Val Leu Lys Val Phe Asp Leu Pro Glu His Thr Leu Glu 
70 75 80 85 

tee att ett aga tgg etg gae tec atg acg gag gtg tgg aaa geg aat 403 
Ser lie Leu Arg Trp Leu Asp Ser Met Thr Glu Val Trp Lys Ala Asn 
90 95 100 

gcc aaa gtg ttc ggg gcg atg gaa caa gcg atg gtc gaa gat get gcg 451 
Ala Lys Val Phe Gly Ala-Met Glu Gin Ala Met Val Glu Asp Ala Ala 
105 110 115 

gtg gcc gat gag tgg ctt tea atg atg cag agg ttg age caa teg gtg 4 99 
Val Ala Asp Glu Trp Leu Ser Met Met Gin Arg Leu Ser Gin Ser Val 
120 125 130 

eee gaa ttg gtt gag aat gaa gag cgt ega gtt cag ttc ctg get age 547 
Pro Glu Leu Val Glu Asn Glu Glu Arg Arg Val Gin Phe Leu Ala Ser 
135 140 145 

ttg atg ggc atg gat aga aac ttt tac ttc etc tat gtc ega ggg caa 595 
Leu Met Gly Met Asp Arg Asn Phe Tyr Phe Leu Tyr Val Arg Gly Gin 
150 155 160 165 

gat gtt gat gag gaa ttg eta aag ttg get gtg get egc caa tgg ttg 643 
Asp Val Asp Glu Glu Leu Leu Lys Leu Ala Val Ala Arg Gin Trp Leu 
170 • 175 180 

gca gtt ttc caa taggcaatgc gccccaatcc cct 67 8 

Ala Val Phe Gin 
185 



<210> 164 
<211> 185 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 164 

Met Asn Leu Lys Asp Leu Lys Ala Ala Glu Thr Arg Gin Arg Phe lie 
1 5 10 15 

Asp Val Ala His Glu Leu Phe Leu Glu His Gly Tyr Gly Ser Thr Ser 
20 25 30 
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Met Asn Gin lie 
35 

Leu His Phe Arg 
50 

Leu Glu Pro Ala 
65 

Glu His Thr Leu 



Val Trp Lys Ala 
100 

Val Glu Asp Ala 
115 

Leu Ser Gin Ser 
130 

Gin Phe Leu Ala 
145 

Tyr Val Arg Gly 



Ala Arg Gin Trp 
180 



Ala Gin Ala Ala 
40 

Asn Lys Pro Asp 
55 

Val Arg Thr Pro 
70 

Glu Ser lie Leu 
85 

Asn Ala Lys Val 



Ala Val Ala Asp 
120 

Val Pro Glu Leu 
135 

Ser Leu Met Gly 
150 

Gin Asp Val Asp 

165 ' 

Leu Ala Val Phe 



Gly Gly Ser Arg 



Leu Met Met Ala 
60 

Val Leu Lys Val 
75 

Arg Trp Leu Asp 
90 

Phe Gly Ala Met 
105 

Glu Trp Leu Ser 



Val Glu Asn Glu 
140 

Met Asp Arg Asn 
155 

Glu Glu Leu Leu 
170 

Gin 
185 



Ala Asn Leu Tyr 
45 

Lys Met Arg Glu 



Phe Asp Leu Pro 
80 

Ser Met Thr Glu 
95 

Glu Gin Ala Met 
110 

Met Met Gin Arg 
125 

Glu Arg Arg Val 



Phe Tyr Phe Leu 
160 

Lys Leu Ala Val 
175 



<210> 165 
<211> 678 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (655) 

<223> FRXA02450 

<400> 165 

ccagaccgat ctccatcaat tcacaggcga agcgaaccga aaacgattgc gttgttctac 60 

actgatcaga gcccgtccct caacaagaag agcaacacca atg aat ctg aaa gat 115 

Met Asn Leu Lys Asp 
1 5 

etc aag gcc gca gag acc cgt caa agg ttt ate gat gta gee eac gaa 163 
Leu Lys Ala Ala Glu Thr Arg Gin Arg Phe lie Asp Val Ala His Glu 
10 15 20 

etc tte ttg gag eac ggt tat ggt tec acc tec atg aat cag att get 211 
Leu Phe Leu Glu His Gly Tyr Gly Ser Thr Ser Met Asn Gin lie Ala 
25 30 35 

cag gea gcg ggt ggt age egg gca aac ctt tac ett eat tte cgt aac 259 
Gin Ala Ala Gly Gly Ser Arg Ala Asn Leu Tyr Leu His Phe Arg Asn 
40 45 50 



aag ccc gat etc atg atg get aaa atg egg gaa ett gaa cce geg gtc 



307 
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Lys Pro Asp Leu Met Met Ala Lys Met Arg Glu Leu Glu Pro Ala Val 
55 60 65 

cgc acc cct gtc eta aaa gtt ttt gat etc cct gaa cac act ttg gag 355 
Arg Thr Pro Val Leu Lys Val Phe Asp Leu Pro Glu His Thr Leu Glu 
70 75 80 85 

tec att ctt aga tgg ctg gac tec atg acg gag gtg tgg aaa gcg aat 403 
Ser lie Leu Arg Trp Leu Asp Ser Met Thr Glu Val Trp Lys Ala Asn 
90 95 100 

gcc aaa gtg ttc ggg geg atg gaa caa gcg atg gtc gaa gat get gcg 451 
Ala Lys Val Phe Gly Ala Met Glu Gin Ala Met Val Glu Asp Ala Ala 
105 110 115 

gtg gcc gat gag tgg ctt tea atg atg cag agg ttg age caa teg gtg 4 99 
Val Ala Asp Glu Trp Leu Ser Met Met Gin Arg Leu Ser Gin Ser Val 
120 125 130 

ccc gaa ttg gtt gag aat gaa gag cgt cga gtt cag ttc ctg get age 547 
Pro Glu Leu Val Glu Asn Glu Glu Arg Arg Val Gin Phe Leu Ala Ser 
135 140 145 

ttg atg gge atg gat aga aac ttt tac ttc etc tat gtc cga ggg caa 595 
Leu Met Gly Met Asp Arg Asn Phe Tyr Phe Leu Tyr Val Arg Gly Gin 
150 - 155 160 165 

gat gtt gat gag gaa ttg eta aag ttg get gtg get cgc caa tgg ttg 643 
Asp Val Asp Glu Glu Leu Leu Lys Leu Ala Val Ala Arg Gin Trp Leu 
170 175 180 

gca gtt ttc caa taggcaatge geeccaatcc cct 678 
Ala Val Phe Gin 
185 



<210> 166 
<211> 185 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 166 

Met Asn Leu Lys Asp Leu Lys Ala Ala Glu Thr Arg Gin Arg Phe lie 
15 10 15 

Asp Val Ala His Glu Leu Phe Leu Glu His Gly Tyr Gly Ser Thr Ser 
20 25 30 

Met Asn Gin lie Ala Gin Ala Ala Gly Gly Ser Arg Ala Asn Leu Tyr 
35 40 45 

Leu His Phe Arg Asn Lys Pro Asp Leu Met Met Ala Lys Met Arg Glu 
50 55 60 

Leu Glu Pro Ala Val Arg Thr Pro Val Leu Lys Val Phe Asp Leu Pro 
65 70 75 80 

Glu His Thr Leu Glu Ser lie Leu Arg Trp Leu Asp Ser Met Thr Glu 
85 90 95 



Val Trp Lys Ala Asn Ala Lys Val Phe Gly Ala Met Glu Gin Ala Met 
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100 105 110 

Val Glu Asp Ala Ala Val Ala Asp Glu Trp Leu Ser Met Met Gin Arg 
115 120 125 

Leu Ser Gin Ser Val Pro Glu Leu Val Glu Asn Glu Glu Arg Arg Val 
130 135 140 

Gin Phe Leu Ala Ser Leu Met Gly Met Asp Arg Asn Phe Tyr Phe Leu 
145 150 155 160 

Tyr Val Arg Gly Gin Asp Val Asp Glu Glu Leu Leu Lys Leu Ala Val 
165 170 175 

Ala Arg Gin Trp Leu Ala Val Phe Gin 
180 185 



<210> 167 
<211> 816 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (793) 
<223> RXA01898 

<400> 167 

caacggcact tttgcgccca atgatcgacg ccccggtgaa ctaatccgcc tccttgatag 60 

cctcctaacg gctgtccgcg attaaggctc tgaaatacta atg agt gtg aaa gca 115 

Met Ser Val Lys Ala 

1 5 

cat gaa tct gtc atg gat tgg gtc acc gag gag etc cgc age ggt ego 163 

His Glu Ser Val Met Asp Trp Val Thr Glu Glu Leu Arg Ser Gly Arg 

10 15 20 

eta aaa ate ggt gac cac etc ccc age gaa egg geg etc tec gaa ace 211 
Leu Lys lie Gly Asp His Leu Pro Ser Glu Arg Ala Leu Ser Glu Thr 
25 30 35 

etc gga gtt tec cga age tec ctg cgc gag geg ctt cgt gtg etc gaa 259 
Leu Gly Val Ser Arg Ser Ser Leu Arg Glu Ala Leu Arg Val Leu Glu 
40 45 50 

gee etc gge ace att tec acc gee acc gga tec ggc ceg egg tet ggc 307 
Ala Leu Gly Thr lie Ser Thr Ala Thr Gly Ser Gly Pro Arg Ser Gly 
55 60 65 

acc ate ate act get gee cet ggc eag geg ctt tec etc tec gtg aeg 355 
Thr lie lie Thr Ala Ala Pro Gly Gin Ala Leu Ser Leu Ser Val Thr 
70 75 80 85 

ctg cag ttg gtc acc aac eag gtc ggc cac cac gat att tat gaa acc 403 
Leu Gin Leu Val Thr Asn Gin Val Gly His His Asp lie Tyr Glu Thr 
90 95 100 



cgc caa etc ctt gaa ggc tgg get gee ctg cat tec age gee gaa cgt 
Arg Gin Leu Leu Glu Gly Trp Ala Ala Leu His Ser Ser Ala Glu Arg 



451 
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105 110 115 

ggc gac tgg gac gtg gca gaa gcg ttg ctg gaa aag atg gac gac ccc 4 99 
Gly Asp Trp Asp Val Ala Glu Ala Leu Leu Glu Lys Met Asp Asp Pro 
120 125 130 

teg eta ccg etc gag gat ttt ttg cgt ttc gae gee gaa ttc cac gtt 547 
Ser Leu Pro Leu Glu Asp Phe Leu Arg Phe Asp Ala Glu Phe His Val 
135 140 145 

gtt ate tee aaa gge geg gaa aac act ctg ate agt acg etc atg gaa 595 
Val lie Ser Lys Gly Ala Glu Asn Pro Leu lie Ser Thr Leu Met Glu 
150 155 160 165 

gee etc egt ttg tee gtg gca gat cac ace gtt gee agg gcc egg geg 643 
Ala Leu Arg Leu Ser Val Ala Asp His Thr Val Ala Arg Ala Arg Ala 
170 175 180 

etc ccc gat tgg cga gcc aee teg geg egt ctg eag aaa gaa cac cgc 691 
Leu Pro Asp Trp Arg Ala Thr Ser Ala Arg Leu Gin Lys Glu His Arg 
185 190 195 

gca ate etc gca gca ctt cgc gca ggc gaa tec aca gtg gcc gca ace 739 
Ala lie Leu Ala Ala Leu Arg Ala Gly Glu Ser Thr Val Ala Ala Thr 
200 205 210 

ttg ate aaa gaa cac ate gaa ggc tac tac gaa gaa acc get gcc gcc 787 
Leu lie Lys Glu His lie Glu Gly Tyr Tyr Glu Glu Thr Ala Ala Ala 
215 220 225 

gag gee taaatgteec geaetctgtg ggc 816 

Glu Ala 

230 



<210> 168 
<211> 231 
<212> PRT 

<213> Corynebacterium glutamieum 
<400> 168 

Met Ser Val Lys Ala His Glu Ser Val Met Asp Trp Val Thr Glu Glu 
1 5 10 15 

Leu Arg Ser Gly Arg Leu Lys lie Gly Asp His Leu Pro Ser Glu Arg 
20 25 30 

Ala Leu Ser Glu Thr Leu Gly Val Ser Arg Ser Ser Leu Arg Glu Ala 
35 40 45 

Leu Arg Val Leu Glu Ala Leu Gly Thr lie Ser Thr Ala Thr Gly Ser 
50 55 60 

Gly Pro Arg Ser Gly Thr lie lie Thr Ala Ala Pro Gly Gin Ala Leu 
65 70 75 80 

Ser Leu Ser Val Thr Leu Gin Leu Val Thr Asn Gin Val Gly His His 
85 90 95 



Asp lie Tyr Glu Thr Arg Gin Leu Leu Glu Gly Trp Ala Ala Leu His 
100 105 110 
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Ser Ser Ala Glu 
115 

Lys Met Asp Asp 
130 

Ala Glu Phe His 
145 

Ser Thr Leu Met 



Ala Arg Ala Arg 
180 

Gin Lys Glu His 
195 

Thr Val Ala Ala 
210 

Glu Thr Ala Ala 
225 



Arg Gly Asp Trp 
120 

Pro Ser Leu Pro 
135 

Val Val He Ser 
150 

Glu Ala Leu Arg 
165 

Ala Leu Pro Asp 



Arg Ala He Leu 
200 

Thr Leu He Lys 
215 

Ala Glu Ala 
230 



Asp Val Ala Glu 



Leu Glu Asp Phe 
140 

Lys Gly Ala Glu 
155 

Leu Ser Val Ala 
170 

Trp Arg Ala Thr 
185 

Ala Ala .Leu Arg 



Glu His He Glu 
220 



Ala Leu Leu Glu 
125 

Leu Arg Phe Asp 



Asn Pro Leu He 
160 

Asp His Thr Val 
175 

Ser Ala Arg Leu 
190 

Ala Gly Glu Ser 
205 

Gly Tyr Tyr Glu 



<210> 169 
<211> 594 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (571) 

<223> RXA00004 

<400> 169 

ttgcactgtc atgactgtat cccgcgaaga agtgtccctg ccgagccgaa ctctgaacaa 60 

tgccttccgg aagtattttc caattcccga tgtagggtca gtg ctg act caa ttg 115 

Val Leu Thr Gin Leu 
1 5 

att gaa tea teg att tte gac aae gtt gcg age agg gag tec tot gaa 163 
He Glu Ser Ser He Phe Asp Asn Val Ala Ser Arg Glu Ser Ser Glu 
10 15 20 

ttt etc ggc cat get gee ate gat eta ett get ggc ett gte tat gaa 211 
Phe Leu Gly His Ala Ala He Asp Leu Leu Ala Gly Leu Val Tyr Glu 
25 30 35 

aaa gee act ece tat get eea gat gaa gea ett aga gtg gea gtt tat 259 
Lys Ala Thr Pro Tyr Ala Pro Asp Glu Ala Leu Arg Val Ala Val Tyr 
40 45 50 

ggc tat att egg gag aae ett gga tee tea caa ett aeg gte gea get 307 
Gly Tyr He Arg Glu Asn Leu Gly Ser Ser Gin Leu Thr Val Ala Ala 
55 60 65 

gta gee ggg gcg cat aga ate gcg gtt cgt aeg ttg eat ega tta ttt 355 
Val Ala Gly Ala His Arg He Ala Val Arg Thr Leu His Arg Leu Phe 



BGI-123CP 



-208- 



70 75 80 85 

gaa ggc gaa gca tac gga gta gcg gaa tta ate cga cac etc cga tta 403 
Glu Gly Glu Ala Tyr Gly Val Ala Glu Leu lie Arg His Leu Arg Leu 
90 95 100 

gag gca gta tat gaa gac ctt egg gat cct cgc etc eag aac ctg aee 451 
Glu Ala Val Tyr Glu Asp Leu Arg Asp Pro Arg Leu Gin Asn Leu Thr 
105 110 115 

att ttg get ate ggc atg cgc cac ggc att tee age eaa get cat tta 4 99 
He Leu Ala He Gly Met Arg His Gly He Ser Ser Gin Ala His Leu 
120 125 130 

aea aga ctg ttt cgc get aaa tat ggg gta eeg eeg gea gag ttt cgc 547 
Thr Arg Leu Phe Arg Ala Lys Tyr Gly Val Pro Pro Ala Glu Phe Arg 
135 140 145 

cga ggg tat att aat age get get tgagggcacc gcaagegtgg cgc 594 
Arg Gly Tyr He Asn Ser Ala Ala 
150 155 



<210> 170 
<211> 157 
<212> PRT 

<213> Corynebaeterium glutamieum 
<400> 170 

Val Leu Thr Gin Leu He Glu Ser Ser He Phe Asp Asn Val Ala Ser 
15 10 15 

Arg Glu Ser Ser Glu Phe Leu Gly His Ala Ala He Asp Leu Leu Ala 
20 25 30 

Gly Leu Val Tyr Glu Lys Ala Thr Pro Tyr Ala Pro Asp Glu Ala Leu 
35 40 45 

Arg Val Ala Val Tyr Gly Tyr He Arg Glu Asn Leu Gly Ser Ser Gin 
50 55 60 

Leu Thr Val Ala Ala Val Ala Gly Ala His Arg He Ala Val Arg Thr 
65 70 75 80 

Leu His Arg Leu Phe Glu Gly Glu Ala Tyr Gly Val Ala Glu Leu He 
85 ' 90 95 

Arg His Leu Arg Leu Glu Ala Val Tyr Glu Asp Leu Arg Asp Pro Arg 
100 105 110 

Leu Gin Asn Leu Thr He Leu Ala He Gly Met Arg His Gly He Ser 
115 120 125 

Ser Gin Ala His Leu Thr Arg Leu Phe Arg Ala Lys Tyr Gly Val Pro 
130 135 140 

Pro Ala Glu Phe Arg Arg Gly Tyr He Asn Ser Ala Ala 
145 150 155 



<210> 171 
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<211> 418 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (418) 

<223> RXAOlOOl 

<400> 171 

tgggacaccg tgggcatgct gctcatcgtc gtggttgtcg caacgatgat cgtcgatctc 60 



atctccggca ccatccgccg ccgcatcatg aagggggcta gtg acc gtg teg tgg 

Val Thr Val Ser Trp 
1 5 



115 



cac caa gca act gac get cca cca age ate egc ate aec aeg ett gcg 
His Gin Ala Thr Asp Ala Pro Pro Ser lie Arg lie Thr Thr Leu Ala 
10 15 20 



163 



cca teg ctg cag cct aat cag egc aaa gtc gcc gaa gtc atg ett gtc 
Pro Ser Leu Gin Pro Asn Gin Arg Lys Val Ala Glu Val Met Leu Val 
25 30 35 



211 



gac gcc ccc age ate gtc gaa ctg acc get cag ggc ett gca gat egc 
Asp Ala Pro Ser lie Val Glu Leu Thr Ala Gin Gly Leu Ala Asp Arg 
40 45 50 



259 



gtg ggg gtt ggg egt gee aec gtc ate egc ace gee cag tee tta ggc 
Val Gly Val Gly Arg Ala Thr Val lie Arg Thr Ala Gin Ser Leu Gly 
55 60 65 



307 



tac gac gga ttc ccg cag ctg egc gtc gcc ctg gcg cag gaa ctg gca 
Tyr Asp Gly Phe Pro Gin Leu Arg Val Ala Leu Ala Gin Glu Leu Ala 
70 75 80 85 



355 



ctg gcg cag ggc gcg teg aga age atg gtt gaa gga gcg tta age tec 
Leu Ala Gin Gly Ala Ser Arg Ser Met Val Glu Gly Ala Leu Ser Ser 
90 95 100 



403 



teg ttg ett ggt eat 
Ser Leu Leu Gly His 
105 



418 



<210> 172 
<211> 106 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 172 

Val Thr Val Ser Trp His Gin Ala Thr Asp Ala Pro Pro Ser lie Arg 
15 10 15 

lie Thr Thr Leu Ala Pro Ser Leu Gin Pro Asn Gin Arg Lys Val Ala 
20 25 30 

Glu Val Met Leu Val Asp Ala Pro Ser lie Val Glu Leu Thr Ala Gin 
35 40 45 

Gly Leu Ala Asp Arg Val Gly Val Gly Arg Ala Thr Val lie Arg Thr 
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50 



55 



60 



Ala Gin Ser. Leu Gly Tyr Asp Gly Phe Pro Gin Leu Arg Val Ala Leu 

65 70 75 80 

Ala Gin Glu Leu Ala Leu Ala Gin Gly Ala Ser Arg Ser Met Val Glu 

85 90 95 



Gly Ala Leu Ser Ser Ser Leu Leu Gly His 
100 105 



<210> 173 
<211> 1578 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1555) 
<223> RXA01375 

<400> 173 

caagcagcca atggccgcgt atgaaaaccc ccgctccata aatacagaac acatacagaa 60 

cttgaccgac aatctaatta ccgcgaaggg ttagcagcac gtg act gaa aag tat 115 

Val Thr Glu Lys Tyr 

1 5 

cgt ccc gtc cgt gac att aag cct get ccg gca gca atg caa tea act 163 

Arg Pro Val Arg Asp lie Lys Pro Ala Pro Ala Ala Met Gin Ser Thr 

10 15 20 

aaa caa gcg ggc cat cct gtg ttc cga age gtt gtc get ttt gtt tea 211 
Lys Gin Ala Gly His Pro Val Phe Arg Ser Val Val Ala Phe Val Ser 
25 30 35 

gtg ctg gtg ttg gtg gta teg ggt ttg ggg tat ctt get gtc gga aaa 259 
Val Leu Val Leu Val Val Ser Gly Leu Gly Tyr Leu Ala Val Gly Lys 
40 45 50 

gtg gat ggt gtc get tet ggc aac ttg aac ctt ggt ggc ggt cgc ggc 307 
Val Asp Gly Val Ala Ser Gly Asn Leu Asn Leu Gly Gly Gly Arg Gly 
55 60 65 

ate cag gac ggc aat get get gae ggt get ace gat att ttg ttg gtg 355 
lie Gin Asp Gly Asn Ala Ala Asp Gly Ala Thr Asp lie Leu Leu Val 
70 75 80 85 

ggt tet gat tee cgt tee gat get cag ggc aac acg ctg act gag gag 403 
Gly Ser Asp Ser Arg Ser Asp Ala Gin Gly Asn Thr Leu Thr Glu Glu 
90 95 100 

gag ctg gcg atg etc cge gca ggc gac gag gag aac gac aac ace gat 451 
Glu Leu Ala Met Leu Arg Ala Gly Asp Glu Glu Asn Asp Asn Thr Asp 
105 110 115 

acg ate atg gtg att cgt gtt cct aac gat ggt tec tet gee ace get 499 
Thr lie Met Val lie Arg Val Pro Asn Asp Gly Ser Ser Ala Thr Ala 
120 125 130 
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gtc gcg att cct cgc gat acc tat att cat gat gac gat tac ggc aac 547 
Val Ala lie Pro Arg Asp Thr Tyr lie His Asp Asp Asp Tyr Gly Asn 
135 140 145 

atg aag ate aac ggc gtt tac ggt gcg tac aag gat gcc cgt cgc get 595 
Met Lys lie Asn Gly Val Tyr Gly Ala Tyr Lys Asp Ala Arg Arg Ala 
150 155 160 165 

gag etc atg gaa eag ggt ttc acc aat gag tea gag ctg gaa acc egg 643 
Glu Leu Met Glu Gin Gly Phe Thr Asn Glu Ser Glu Leu Glu Thr Arg 
170 175 180 

gcg aag gat get ggc ega gaa ggt ttg ate gat get gtg tea gat etc 691 
Ala Lys Asp Ala Gly Arg Glu Gly Leu lie Asp Ala Val Ser Asp Leu 
185 190 195 

acc ggc ate ace gtc gat cac tac gee gaa gtt ggc ctt ttg gga ttc 739 
Thr Gly lie Thr Val Asp His Tyr Ala Glu Val Gly Leu Leu Gly Phe 
200 205 210 

gtc ctg etc ace gat get gtc ggt ggt gtc gaa gtc tgc etc aac aac 787 
Val Leu Leu Thr Asp Ala Val Gly Gly Val Glu Val Cys Leu Asn Asn 
215 220 225 

gee gtc gat gag cct tta tec ggc gee aac ttc cet gea ggc cgt caa 835 
Ala Val Asp Glu Pro Leu .Ser. Gly Ala Asn Phe Pro Ala Gly Arg Gin 
230 235 240 245 

ace etc ggt ggc tec gat gcg ttg tet tat gtg. cgc eag cgc cac gat 883 
Thr Leu Gly Gly Ser Asp Ala Leu Ser Tyr Val Arg Gin Arg His Asp 
250 255 260 

etc eee cgc ggc gac etc gac cgc ate gtc cgc eag cag teg tat atg 931 
Leu Pro Arg Gly Asp Leu Asp Arg lie Val Arg Gin Gin Ser Tyr Met 
265 270 275 

gea teg ctt gtt aat eag gtg ctg tet tet gga aca etc acc aac cct 979 
Ala Ser Leu Val Asn Gin Val Leu Ser Ser Gly Thr Leu Thr Asn Pro 
280 285 290 

gea aag ctt tec gea ctt get gat gee gtc ace cgc tee gtc gtc ate 1027 
Ala Lys Leu Ser Ala Leu Ala Asp Ala Val Thr Arg Ser Val Val lie 
295 300 305 

gac gaa ggc tgg gag ate atg age ttt gcc act eag ctg cag aac etc 1075 
Asp Glu Gly Trp Glu lie Met Ser Phe Ala Thr Gin Leu Gin Asn Leu 
310 315 320 325 

gcg ggc ggc aac gtc aca ttt gcc acc ate eeg gtt acc tet ate gac 1123 
Ala Gly Gly Asn Val Thr Phe Ala Thr lie Pro Val Thr Ser lie Asp 
330 335 340 

ggc ace ggc gat tac ggc gag tec gtt gtc ace ate gat gtc aac eag 1171 
Gly Thr Gly Asp Tyr Gly Glu Ser Val Val Thr lie Asp Val Asn Gin 
345 350 355 

gtg eat gea ttc ttc caa gaa gea etc ggc gaa gea gag eca get eca 1219 
Val His Ala Phe Phe Gin Glu Ala Leu Gly Glu Ala Glu Pro Ala Pro 
360 365 370 

gaa gac ggc tee gae gat caa tet get gat eag gee cct gac eta age 1267 
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Glu Asp Gly Ser Asp Asp Gin Ser Ala Asp Gin Ala Pro Asp Leu Ser 
375 380 385 

gaa gtc gag gtc cac gtc etc aac get tec tac gte gaa ggc etc gee 1315 
Glu Val Glu Val His Val Leu Asn Ala Ser Tyr Val Glu Gly Leu Ala 
390 395 400 405 • 

aae ggt ate gee geg caa ctg eag gaa ttg ggt tac tec ate gca gag 1363 
Asn Gly lie Ala Ala Gin Leu Gin Glu Leu Gly Tyr Ser lie Ala Glu 
410 415 420 

aec gge aae gea geg gaa gge etc tae tac gag tec eag ate etc gee 1411 
Thr Gly Asn Ala Ala Glu Gly Leu Tyr Tyr Glu Ser , Gin lie Leu Ala 
425 430 435 

gee gaa gaa gae age gee aag gee etc geg att tee gaa gee etc ggt 1459 
Ala Glu Glu Asp Ser Ala Lys Ala Leu Ala lie Ser Glu Ala Leu Gly 
440 445 450 

ggt etc cca teg tgg cea act ett eee teg aeg aca aca ceg tea teg 1507 
Gly Leu Pro Ser Trp Pro Thr Leu Pro Ser Thr Thr Thr Pro Ser Ser 
455 460 465 

teg tat eeg ceg geg att aeg ctg gee eta ceg egg aag eaa acg ceg 1555 
Ser Tyr Pro Pro Ala lie Thr Leu Ala Leu Pro Arg Lys Gin Thr Pro 
470 ^> - 475 480 485 

tgacatecag eacegtegge eag 1578 



<210> 174 
<211> 485 
<212> PRT 

<213> Corynebaeterium glutamicum 
<400> 174 

Val Thr Glu Lys Tyr Arg Pro Val Arg Asp lie Lys Pro Ala Pro Ala 
15 10 15 

Ala Met Gin Ser Thr Lys Gin Ala Gly His Pro Val Phe Arg Ser Val 
20 25 30 

Val Ala Phe Val Ser Val Leu Val Leu Val Val Ser Gly Leu Gly Tyr 
35 40 45 

Leu Ala Val Gly Lys Val Asp Gly Val Ala Ser Gly Asn Leu Asn Leu 
50 55 60 

Gly Gly Gly Arg Gly lie Gin Asp Gly Asn Ala Ala Asp Gly Ala Thr 
65 70 75 80 

Asp lie Leu Leu Val Gly Ser Asp Ser Arg Ser Asp Ala Gin Gly Asn 
85 90 95 

Thr Leu Thr Glu Glu Glu Leu Ala Met Leu Arg Ala Gly Asp Glu Glu 
100 105 110 

Asn Asp Asn Thr Asp Thr lie Met Val lie Arg Val Pro Asn Asp Gly 
115 120 125 



Ser Ser Ala Thr Ala Val Ala lie Pro Arg Asp Thr Tyr lie His Asp 
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130 

Asp Asp Tyr Gly Asn 
145 

Asp Ala Arg Arg Ala 
165 

Glu Leu Glu Thr Arg 
180 

Ala Val Ser Asp Leu 
195 

Gly Leu Leu Gly Phe 
210 

Val Cys Leu Asn Asn 
225 

Pro Ala Gly Arg Gin 
245 

Arg Gin Arg His Asp 
260 

Gin Gin Ser Tyr Met 
275 

Thr Leu Thr Asn Pro 
290 

Arg Ser Val Val lie 
305 

Gin Leu Gin Asn Leu 
325 

Val Thr Ser lie Asp 
340 

lie Asp Val Asn Gin 
355 

Ala Glu Pro Ala Pro 
370 

Ala Pro Asp Leu Ser 
385 

Val Glu Gly Leu Ala 
405 

Tyr Ser lie Ala Glu 
420 

Ser Gin lie Leu Ala 
435 

Ser Glu Ala Leu Gly 
450 



135 

Met Lys lie Asn Gly Val 
150 155 

Glu Leu Met Glu Gin Gly 
170 

Ala Lys Asp Ala Gly Arg 
185 

Thr Gly He Thr Val Asp 
200 

Val Leu Leu Thr Asp Ala 
215* 

Ala Val Asp Glu Pro Leu 

230- 235 

Thr Leu Gly Gly Ser Asp 
250 

Leu Pro Arg Gly Asp Leu 
265 

Ala Ser Leu Val Asn Gin 
280 

Ala Lys Leu Ser Ala Leu 
295 

Asp Glu Gly Trp Glu He 
310 315 

Ala Gly Gly Asn Val Thr 
330 

Gly Thr Gly Asp Tyr Gly 
345 

Val His Ala Phe Phe Gin 
360 

Glu Asp Gly Ser Asp Asp 
375 

Glu Val Glu Val His Val 
390 395 

Asn Gly He Ala Ala Gin 
410 

Thr Gly Asn Ala Ala Glu 
425 

Ala Glu Glu Asp Ser Ala 
440 

Gly Leu Pro Ser Trp Pro 
455 



140 

Tyr Gly Ala Tyr Lys 
160 

Phe Thr Asn Glu Ser 
175 

Glu Gly Leu He Asp 
190 

His Tyr Ala Glu Val 
205 

Val Gly Gly Val Glu 
220 

Ser Gly Ala Asn Phe 
240 

Ala Leu Ser Tyr Val 
255 

Asp Arg He Val Arg 
270 

Val Leu Ser Ser Gly 
285 

Ala Asp Ala Val Thr 
300 

Met Ser Phe Ala Thr 
320 

Phe Ala Thr He Pro 
335 

Glu Ser Val Val Thr 
350 

Glu Ala Leu Gly Glu 
365 

Gin Ser Ala Asp Gin 
380 

Leu Asn Ala Ser Tyr 
400 

Leu Gin Glu Leu Gly 
415 

Gly Leu Tyr Tyr Glu 
430 

Lys Ala Leu Ala He 
445 

Thr Leu Pro Ser Thr 
460 
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Thr Thr Pro Ser Ser Ser Tyr Pro Pro Ala lie Thr Leu Ala Leu Pro 
465 470 475 480 

Arg Lys Gin Thr Pro 
485 



<210> 175 
<211> 508 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (508) 

<223> RXA02831 

<400> 175 

cgaactggcg cgtgtcttgt ccgacgcagc ctagcccgcc tttattgacc cctccggcac 60 

gcttcgatag ggctaggaaa accctgtcgg aggagcgccc atg aca cat egg ate 115 

Met Thr His Arg lie 
1 5 

aca ccc gaa etc teg gcc gaa ttg egg ggg gtg gcc cac age ctt gca 163 
Thr Pro Glu Leu Ser Ala Glu Leu Arg Gly Val Ala His Ser Leu Ala 
10 15 20 

gat gcg gcg egg ecc gte ace ttg caa tae ttc egc aca gca gtc gcg 211 
Asp Ala Ala Arg Pro Val Thr Leu Gin Tyr Phe Arg Thr Ala Val Ala 
25 30 35 

gca gat aac aaa gge gcg etg egc ggg atg get tac gac ccc gtc acc 259 
Ala Asp Asn Lys Gly Ala Leu Arg Gly Met Ala Tyr Asp Pro Val Thr 
40 45 50 

att gcc gac cgt gca age gaa cag gcc atg egt gac att ctg gcc cgt 307 
lie Ala Asp Arg Ala Ser Glu Gin Ala Met Arg Asp lie Leu Ala Arg 
55 60 65 

eta egc ccc gat gat gcg ate ttg ggt gaa gaa ttc gge ccc aaa gcg 355 
Leu Arg Pro Asp Asp Ala lie Leu Gly Glu Glu Phe Gly Pro Lys Ala 
70 75 80 85 

gge aca acg gge etc aca tgg gtg ctg gac ccg att gac gge act egc 403 
Gly Thr Thr Gly Leu Thr Trp Val Leu Asp Pro lie Asp Gly Thr Arg 
90 95 100 

gca tat ate gcg gge gcg ccc act tgg gge gtg etg ate gca gta teg 451 
Ala Tyr lie Ala Gly Ala Pro Thr Trp Gly Val Leu lie Ala Val Ser 
105 110 115 

gat gat cag gge ccg ctg ttc ggt ate gtc gac caa ecc tat att gge 4 99 
Asp Asp Gin Gly Pro Leu Phe Gly lie Val Asp Gin Pro Tyr lie Gly 
120 125 130 



gag egt ttt 
Glu Arg Phe 
135 



508 



4 
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<210> 176 
<211> 136 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 176 

Met Thr His Arg lie Thr Pro Glu Leu Ser Ala Glu Leu Arg Gly Val 
15 10 15 

Ala His Ser Leu Ala Asp Ala Ala Arg Pro Val Thr Leu Gin Tyr Phe 
20 25 30 

Arg Thr Ala Val Ala Ala Asp Asn Lys Gly Ala Leu Arg Gly Met Ala 
35 40 45 

Tyr Asp Pro Val Thr lie Ala Asp Arg Ala Ser Glu Gin Ala Met Arg 
50 55 60 

Asp lie Leu Ala Arg Leu Arg Pro Asp Asp Ala lie Leu Gly Glu Glu 
65 70 75 80 

Phe Gly Pro Lys Ala Gly Thr Thr Gly Leu Thr Trp Val Leu Asp Pro 
85 90 95 

lie Asp Gly Thr Arg Ala Tyr lie Ala Gly Ala Pro Thr Trp Gly Val 
100 105 110 

Leu lie Ala Val Ser Asp Asp Gin Gly Pro Leu Phe Gly lie Val Asp 
115 120 125 

Gin Pro Tyr lie Gly Glu Arg Phe 
130 135 



<210> 177 
<211> 696 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (673) 

<223> RXAOlllO 

<400> 177 

atcatcgaca tgctccggaa aacttaaaaa ttcccggacg gttcacgcag attaccctag 60 

caaagcaatc tagctgacga cccaatatag tcctgtcatt atg ctg gca att gtg 115 

Met Leu Ala lie Val 
1 5 

cag eta tea aaa gaa tct att att ggc gca gee gtt tog ate ttg age 163 
Gin Leu Ser Lys Glu Ser lie lie Gly Ala Ala Val Ser lie Leu Ser 
10 15 20 

gaa ttc ggt ttg teg gat atg ace atg egc cge gte gca aag cag tta 211 
Glu Phe Gly Leu Ser Asp Met Thr Met Arg Arg Val Ala Lys Gin Leu 
25 30 35 

aat gte geg ceg ggc gcg ctg tat tgg cat ttt aaa aat aag cag gag 259 
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Asn Val Ala Pro Gly Ala Leu Tyr Trp His Phe Lys Asn Lys Gin Glu 
40 45 50 

ctt ate gac gcc acc teg cgc tat etc etc gcg ect gte ttg ggg cgc 307 
Leu lie Asp Ala Thr Ser Arg Tyr Leu Leu Ala Pro Val Leu Gly Arg 
55 60 65 

aac gae gag cag cga gca age att tec gcg cag gaa ace tge gcg gaa 355 
Asn Asp Glu Gin Arg Ala Ser lie Ser Ala Gin Glu Thr Cys Ala Glu 
70 75 80 85 

atg cgt teg ctg atg atg eaa ace aaa gat ggt gcg gaa gte ate agt 403 
Met Arg Ser Leu Met Met Gin Thr Lys Asp Gly Ala Glu Val lie Ser 
90 95 100 

gee gca ctg agt aat eag eaa ttg cgc eaa gaa ttg gaa tea etc att 451 
Ala Ala Leu Ser Asn Gin Gin Leu Arg Gin Glu Leu Glu Ser Leu lie 
105 110 115 

tct gae tct tta aag gaa ect aat gag gtt gge get ttt aeg- ctg eta 4 99 
Ser Asp Ser Leu Lys Glu Pro Asn Glu Val Gly Ala Phe Thr Leu Leu 
120 125 130 

eat ttt gtg gtg ggt gca gta tta aca gaa eaa act cag ctg cag atg 547 
His Phe Val Val Gly Ala Val Leu Thr Glu Gin Thr Gin Leu Gin Met 
135 140 145 ; 

eac gag ttc aeg get gge gcg gga gat gae aeg eaa gaa aac ect gee 595 
His Glu Phe Thr Ala Gly Ala Gly Asp Asp Thr Gin Glu Asn Pro Ala 
150 155 160 165 

gat gca aac ttt gag gag aga ttc aat eaa gga ata gaa ate att ctg 643 
Asp Ala Asn Phe Glu Glu Arg Phe Asn Gin Gly lie Glu lie lie Leu 
170 175 180 

gtg ggt eta gae gcg ctt ggg cat ata aga tgacgttcca tgaeatcaac gat 696 
Val Gly Leu Asp Ala Leu Gly His lie Arg 
185 190 



<210> 178 
<211> 191 
<212> PRT 

<213> Corynebaeterium glutamieum 
<400> 178 

Met Leu Ala lie Val Gin Leu Ser Lys Glu Ser lie lie Gly Ala Ala 
15 10 15 

Val Ser lie Leu Ser Glu Phe Gly Leu Ser Asp Met Thr Met Arg Arg 
20 25 30 

Val Ala Lys Gin Leu Asn Val Ala Pro Gly Ala Leu Tyr Trp His Phe 
35 40 45 

Lys Asn Lys Gin Glu Leu lie Asp Ala Thr Ser Arg Tyr Leu Leu Ala 
50 55 60 

Pro Val Leu Gly Arg Asn Asp Glu Gin Arg Ala Ser lie Ser Ala Gin 
65 70 75 80 
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Glu Thr Cys Ala Glu Met Arg Ser Leu Met Met Gin Thr Lys Asp Gly 
85 90 95 

Ala Glu Val lie Ser Ala Ala Leu Ser Asn Gin Gin Leu Arg Gin Glu 
100 105 110 

Leu Glu Ser Leu lie Ser Asp Ser Leu Lys Glu Pro Asn Glu Val Gly 
115 120 125 

Ala Phe Thr Leu Leu His Phe Val Val Gly Ala Val Leu Thr Glu Gin 
130 135 140 

Thr Gin Leu Gin Met His Glu Phe Thr Ala Gly Ala Gly Asp Asp Thr 
145 150 155 160 

Gin Glu Asn Pro Ala Asp Ala Asn Phe Glu Glu Arg Phe Asn Gin Gly 
165 170 175 

lie Glu lie lie Leu Val Gly Leu Asp Ala Leu Gly His lie Arg 
180- 185 190 



<210> 179 
<211> 861 

<212> DNA • . ■ 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (838) 

<223> RXA00253 

<400> 179 

acccatgtta gatgttttat tcagggattt tagttgatat gtccagtatc tcgctgaaaa 60 

cgctggttgt cttgtagaaa aaggcgtaac gtcatataac atg cct age gaa act 115 

Met Pro Ser Glu Thr 

1 5 

atg aaa cca gcc gta gcg tea act ctg gcg gcc act tec acg gga cgt 163 

Met Lys Pro Ala Val Ala Ser Thr Leu Ala Ala Thr Ser Thr Gly Arg 

10 15 20 

cgt cct gga cgc ccc acc caa cgt ate ctt tec gtc gaa tec ata gtg 211 
Arg Pro Gly Arg Pro Thr Gin Arg lie Leu Ser Val Glu Ser lie Val 
25 30 35 

gag cgc act tta aac att gcc gge cgc gaa gga tte get gcc gtg acc 259 
Glu Arg Thr Leu Asn lie Ala Gly Arg Glu Gly Phe Ala Ala Val Thr 
40 45 50 

atg aac cgc etc gee ega gae atg ggt gtc acc cct cgc gea ctg tat ' 307 
Met Asn Arg Leu Ala Arg Asp Met Gly Val Thr Pro Arg Ala Leu Tyr 
55 60 65 

aac eat gtg eta aat cgt caa gaa ate att gat cgc gtc tgg gtg cgc 355 
Asn His Val Leu Asn Arg Gin Glu lie lie Asp Arg Val Trp Val Arg 
70 75 80 85 

ate ate gat gat ate aag gtg ccc gat ett gat ecg gae aat tgg egg 403 
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Ile lie Asp Asp lie Lys Val Pro Asp Leu Asp Pro Asp Asn Trp Arg 
90 95 100 

caa tct att cat acg ctg tgg age tea ttg cgc gac caa ttc cgt gag 451 

Gin Ser lie His Thr Leu Trp Ser Ser Leu Arg Asp Gin Phe Arg Glu 

105 110 115 

act cca cgt gtt ctt ctg gtc gcg ctg gat gaa cag ate tct act cag 499 

Thr Pro Arg Val Leu Leu Val Ala Leu Asp Glu Gin lie Ser Thr Gin 
120 125 130 

ggc act tec cca ctg cga ate gcg ggt gcg gag gag tec ttg aag ttc 547 

Gly Thr Ser Pro Leu Arg lie Ala Gly Ala Glu Glu Ser Leu Lys Phe 

135 140 145 

ttg act gat ate ggg ctg tee etc aag gaa gca aee ate ate egg gag 595 

Leu Thr Asp lie Gly Leu Ser Leu Lys Glu Ala Thr lie lie Arg Glu 
150 155 160 165 

atg atg atg get gat gte ttc age ttc ace ctg act tct gac tac ace 643 

Met Met Met Ala Asp Val Phe Ser Phe Thr Leu Thr Ser Asp Tyr Thr 
170 175 180 

ttt gac aat cgt cca gag ggc gaa aag ceg gat gtg ttt get ecg gtt 691 

Phe Asp Asn Arg Pro Glu Gly Glu Lys Pro Asp Val Phe Ala Pro Val 

185 190 : 195 

cct aag cca tgg ctt gat gag aac cca gat gtg gaa gcg cca ctg ace 739 

Pro Lys Pro Trp Leu Asp Glu Asn Pro Asp Val Glu Ala Pro Leu Thr 
200 205 210 

cgt aaa gca gtc gaa gag tec gtc tea act tct gac gaa etc ttc ggc 787 

Arg Lys Ala Val Glu Glu Ser Val Ser Thr Ser Asp Glu Leu Phe Gly 

215 220 225 

tac atg gtg gag get cgc att get tat att gaa aag ctg ctt gee gee 835 

Tyr Met Val Glu Ala Arg lie Ala Tyr lie Glu Lys Leu Leu Ala Ala 
230 235 240 245 

aaa tagtttctaa aggttattga ggg 861 
Lys 



<210> 180 
<211> 246 
<212> PRT 

<213> Corynebaeterium glutamicum 
<400> 180 

Met Pro Ser Glu Thr Met Lys Pro Ala Val Ala Ser Thr Leu Ala Ala 
15 10 15 

Thr Ser Thr Gly Arg Arg Pro Gly Arg Pro Thr Gin Arg lie Leu Ser 
20 25 30 

Val Glu Ser lie Val Glu Arg Thr Leu Asn lie Ala Gly Arg Glu Gly 
35 40 45 

Phe Ala Ala Val Thr Met Asn Arg Leu Ala Arg Asp Met Gly Val Thr 
50 55 60 
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Pro Arg Ala Leu Tyr Asn His Val Leu Asn Arg Gin Glu lie lie Asp 
65 70 75 80 

Arg Val Trp Val Arg lie He Asp Asp He Lys Val Pro Asp Leu Asp 
85 90 95 

Pro Asp Asn Trp Arg Gin Ser He His Thr Leu Trp Ser Ser Leu Arg 
100 105 110 

Asp Gin Phe Arg Glu Thr Pro Arg Val Leu Leu Val Ala Leu Asp Glu 
115 120 125 

Gin He Ser Thr Gin Gly Thr Ser Pro Leu Arg He Ala Gly Ala Glu 
130 135 140 

Glu Ser Leu Lys Phe Leu Thr Asp He Gly Leu Ser Leu Lys Glu Ala 
145 150 155 160 

Thr He He Arg Glu Met Met Met Ala Asp Val Phe Ser Phe Thr Leu 
165 170 175 

Thr Ser Asp Tyr Thr Phe Asp Asn Arg Pro Glu Gly Glu Lys Pro Asp 
180 185 190 

Val Phe Ala Pro Val Pro Lys Pro -Trp Leu Asp Glu Asn Pro Asp Val 
195 200 205 

Glu Ala Pro Leu Thr Arg Lys Ala Val Glu Glu Ser Val Ser Thr Ser 
210 215 220 

Asp Glu Leu Phe Gly Tyr Met Val Glu Ala Arg He Ala Tyr He Glu 
225 230 235 240 

Lys Leu Leu Ala Ala Lys 
245 



<210> 181 
<211> 888 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (865) 

<223> RXA01118 

<400> 181 

agtggaagaa atgctcttgt taatcatgtg agacatgcta acgtaatgtt catcatatgc 60 

acaagggttc gcaatgcgaa caaaaagagg agttgatggg atg gtc gaa caa teg 115 

Met Val Glu Gin Ser 

1 5 

cca gat ttc gta caa tea ttt gee egc g.gc tta tct gtg ate ega agt 163 

Pro Asp Phe Val Gin Ser Phe Ala Arg Gly Leu Ser Val He Arg Ser 
10 15 20 

ttc age gca gat aat eca teg caa aca ctg tec gaa gtc gee age caa 211 
Phe Ser Ala Asp Asn Pro Ser Gin Thr Leu Ser Glu Val Ala Ser Gin 
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25 30 35 

act gga etc tea agg gcc acc get agg cgc ttt etc cac acc ttg acc 259 
Thr Gly Leu Ser Arg Ala Thr Ala Arg Arg Phe Leu His Thr Leu Thr 
40 45 50 

gac ctt gga tat gcg gta aac aac gat tec egg ttc cag etc aca eca 307 
Asp Leu Gly Tyr Ala Val Asn Asn Asp Ser Arg Phe Gin Leu Thr Pro 
55 60 65 

cgt gtt ttg gag ctt gga gca age tac ctt tec gea ttg tec ctg cet 355 
Arg Val Leu Glu Leu Gly Ala Ser Tyr Leu Ser Ala Leu Ser Leu Pro 
70 75 80 85 

gcg ate gcg cag cec cgc ctg gag gta etc tec cgc cag gtc ggc gaa 4 03 
Ala lie Ala Gin Pro Arg Leu Glu Val Leu Ser Arg Gin Val Gly Glu 
90 95 100 

tea age tec atg tec gta etc gac ggc act gac ate ate tac gtt tgc 451 
Ser Ser Ser Met Ser Val Leu Asp Gly Thr Asp lie lie Tyr Val Cys 
105 110 115 

cgc gtt ecg gtg cgc cgc ate atg acg gtg aac ate acc ate ggc ace 4 99 
Arg Val Pro Val Arg Arg lie Met Thr Val Asn lie Thr lie Gly Thr 
120 125 130 

cgt ttc ect gcg tac gcc acc tec atg gga cgc ate atg ctg gcc aac 547 
Arg Phe Pro Ala Tyr Ala Thr Ser Met Gly Arg lie Met Leu Ala Asn 
135 140 145 

ctt cec gaa gaa gaa tta gat gaa atg ctg gcg gcg gca cce cet gaa 595 
Leu Pro Glu Glu Glu Leu Asp Glu Met Leu Ala Ala Ala Pro Pro Glu 
150 155 160 165 

cag ttg ace acc egg tea ctg- acc tec ate gee tea ate egg gaa gag 643 
Gin Leu Thr Thr Arg Ser Leu Thr Ser lie Ala Ser lie Arg Glu Glu 
170 175 180 

ate att get acc cgc gaa agg ggg tgg tea ttg gtg gat cag gag etc 691 
lie lie Ala Thr Arg Glu Arg Gly Trp Ser Leu Val Asp Gin Glu Leu 
185 190 195 

gag ceg ggc ctg cgt teg etc gcg gcg ecg ate acc aat gee cag ggc 739 
Glu Pro Gly Leu Arg Ser Leu Ala Ala Pro lie Thr Asn Ala Gin Gly 
200 205 210 

gaa gtg gtt get tec ate aat gtg teg acc caa teg gea tea cat teg 787 
Glu Val Val Ala Ser lie Asn Val Ser Thr Gin Ser Ala Ser His Ser 
215 220 225 

gtg gaa gat ate cgc aag ctg gtg ctg ecg cag ctt tta gaa acg get 835 
Val Glu Asp lie Arg Lys Leu Val Leu Pro Gin Leu Leu Glu Thr Ala 
230 235 240 245 

caa gca att teg aca gat etc tct gca etc taaattaagg ateaaaaaat gaa 888 
Gin Ala lie Ser Thr Asp Leu Ser Ala Leu 
250 255 



<210> 182 



L 
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<211> 255 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 182 

Met Val Glu Gin Ser Pro Asp Phe Val Gin Ser Phe Ala Arg Gly Leu 
15 10 15 

Ser Val lie Arg Ser Phe Ser Ala Asp Asn Pro Ser Gin Thr Leu Ser 
20 25 30 

Glu Val Ala Ser Gin Thr Gly Leu Ser Arg Ala Thr Ala Arg Arg Phe 
35 40 45 

Leu His Thr Leu Thr Asp Leu Gly Tyr Ala Val Asn Asn Asp Ser Arg 
50 55 60 

Phe Gin Leu Thr Pro Arg Val Leu Glu Leu Gly Ala Ser Tyr Leu Ser 
65 70 75 80 

Ala Leu Ser Leu Pro Ala lie Ala Gin Pro Arg Leu Glu Val Leu Ser 
85 90 95 

Arg Gin Val Gly Glu Ser Ser Ser Met Ser Val Leu Asp Gly Thr Asp 
100 105 110 

lie lie Tyr Val Cys Arg Val Pro Val Arg Arg lie Met Thr Val Asn 
115 120 125 

lie Thr lie Gly Thr Arg Phe Pro Ala Tyr Ala Thr Ser Met Gly Arg 
130 135 140 

lie Met Leu Ala Asn Leu Pro Glu Glu Glu Leu Asp Glu Met Leu Ala 
145 150 155 160 

Ala Ala Pro Pro Glu Gin Leu Thr Thr Arg Ser Leu Thr Ser lie Ala 
165 170 175 

Ser lie Arg Glu Glu lie lie Ala Thr Arg Glu Arg Gly Trp Ser Leu 
180 185 190 

Val Asp Gin Glu Leu Glu Pro Gly Leu Arg Ser Leu Ala Ala Pro lie 
195 200 205 

Thr Asn Ala Gin Gly Glu Val Val Ala Ser lie Asn Val Ser Thr Gin 
210 215 220 

Ser Ala Ser His Ser Val Glu Asp lie Arg Lys Leu Val Leu Pro Gin 
225 230 235 240 

Leu Leu Glu Thr Ala Gin Ala lie Ser Thr Asp Leu Ser Ala Leu 
245 250 255 



<210> 183 
<211> 654 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
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<222> (1) . . (654 ) 
<223> RXA01840 

<400> 183 

ate tct gaa gaa gac ggc gcc age gaa ccc gcc acc ttc gcc gaa cgc 48 
lie Ser Glu Glu Asp Gly Ala Ser Glu Pro Ala Thr Phe Ala Glu Arg 
15 10 15 

tec caa cge cte ate cag cag gaa tgc gtt gca gcc gtg ttt ggt gga 96 
Ser Gin Arg Leu lie Gin Gin Glu Cys Val Ala Ala Val Phe Gly Gly 
20 25 30 

tgg acc tec gcc tec cgc aaa gca atg etc ccc gte ttt gag ggc aat 14 4 
Trp Thr Ser Ala Ser Arg Lys Ala Met Leu Pro Val Phe Glu Gly Asn 
35 40 45 

aac tee etg etg ttc tac ccg gtg cag tac gag ggc atg gaa tec teg 192 
Asn Ser Leu Leu Phe Tyr Pro Val Gin Tyr Glu Gly Met Glu Ser Ser 
50 55 60 

ccg aat att ttc tac acc ggc gcc acc acc aac cag cag ate ate ccg 240 
Pro Asn lie Phe Tyr Thr Gly Ala Thr Thr Asn Gin Gin lie lie Pro 
65 70 75 80 

get ctt gat tac etg cgt gaa aac ggc etg aac cgc ctt ttc ett gte 288 
Ala Leu Asp Tyr Leu Arg Glu Asn Gly Leu Asn Arg Leu Phe Leu Val 
■ 85 90 95 

ggt tee gat tat gtt ttc cca cgc act gca aat tec ate ate aag gac 336 
Gly Ser Asp Tyr Val Phe Pro Arg Thr Ala Asn Ser lie lie Lys Asp 
100 105 110 

tac gcc gaa gcc aat ggt atg gaa ate gte ggc gaa gac tac gcg ccg 384 
Tyr Ala Glu Ala Asn Gly Met Glu lie Val Gly Glu Asp Tyr Ala Pro 
115 120 125 

ttg gga tec acc gac ttc ace acc ate gee aac cgc atg cgt gac tec 432 
Leu Gly Ser Thr Asp Phe Thr Thr lie Ala Asn Arg Met Arg Asp Ser 
130 135 140 

aac gca gat gee gtg ttc aac act ttg aat ggc gat tec aac gtg gcg 480 
Asn Ala Asp Ala Val Phe Asn Thr Leu Asn Gly Asp Ser Asn Val Ala 
145 150 155 , 160 

ttc ttc cgc cag tac aac age etc ggc ttc aat gca gac acc ctt ccg 528 
Phe Phe Arg Gin Tyr Asn Ser Leu Gly Phe Asn Ala Asp Thr Leu Pro 
165 170 175 

gtg atg tea gta tec att gcg gaa gaa gaa gte gga ggc ate ggc acc 576 
Val Met Ser Val Ser lie Ala Glu Glu Glu Val Gly Gly lie Gly Thr 
180 185 190 

gca aat att gag ggc cag etg gtg gcg tgg gac tac tac caa acc ate 624 
Ala Asn lie Glu Gly Gin Leu Val Ala Trp Asp Tyr Tyr Gin Thr lie 
195 200 205 



gac acc cca gaa aac gag acc ttc gtg gag 
Asp Thr Pro Glu Asn Glu Thr Phe Val Glu 
210 215 



654 
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<210> 184 
<211> 218 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 184 

lie Ser Glu Glu Asp Gly Ala Ser Glu Pro Ala Thr Phe Ala Glu Arg 
15 10 15 

Ser Gin Arg Leu lie Gin Gin Glu Cys Val Ala Ala Val Phe Gly Gly 
20 25 30 

Trp Thr Ser Ala Ser Arg Lys Ala Met Leu Pro Val Phe Glu Gly Asn 
35 40 45 

Asn Ser Leu Leu Phe Tyr Pro Val Gin Tyr Glu Gly Met Glu Ser Ser 
50 55 60 

Pro Asn lie Phe Tyr Thr Gly Ala Thr Thr Asn Gin Gin lie lie Pro 
65 70 75 80 

Ala Leu Asp Tyr Leu Arg Glu Asn Gly Leu Asn Arg Leu Phe Leu Val 
85 90 95 

Gly Ser Asp Tyr Val Phe Pro Arg Thr Ala Asn Ser lie lie Lys Asp 
100 / . 105 110 

Tyr Ala Glu Ala Asn Gly Met Glu lie Val Gly Glu Asp Tyr Ala Pro 
115 120 125 

Leu Gly Ser Thr Asp Phe Thr Thr lie Ala Asn Arg Met Arg Asp Ser 
130 135 140 

Asn Ala Asp Ala Val Phe Asn Thr Leu Asn Gly Asp Ser Asn Val Ala 
145 150 155 160 

Phe Phe Arg Gin Tyr Asn Ser Leu Gly Phe Asn Ala Asp Thr Leu Pro 
165 170 175 

Val Met Ser Val Ser lie Ala Glu Glu Glu Val Gly Gly lie Gly Thr 
180 185 190 

Ala Asn lie Glu Gly Gin Leu Val Ala Trp Asp Tyr Tyr Gin Thr lie 
195 200 205 

Asp Thr Pro Glu Asn Glu Thr Phe Val Glu 
210 215 



<210> 185 
<211> 1002 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (979) 

<223> RXA00400 

<400> 185 

tgttcacagt cagccacctg aggatgaaga catcgatcga attcagaaaa agctgcaggc 
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tgagggcttc cccacccgca attaattaat tggagttttg ttg ttc act ctt gaa 115 

Leu Phe Thr Leu Glu 
1 5 

cag ttg egg tgt ttt gtc gcc gtc gcc aat cat ctt cat ttc gga aaa 163 
Gin Leu Arg Cys Phe Val Ala Val Ala Asn His Leu His Phe Gly Lys 
10 15 20 

get get gca gag eta tec atg acg cag ccg ceg ttg agt cgt cag att 211 
Ala Ala Ala Glu Leu Ser Met Thr Gin Pro Pro Leu Ser Arg Gin lie 
25 30 35 

caa aag ctg gag aag ate gtc ggt gca ace ctg ctt gat cgt gac aac 259 
Gin Lys Leu Glu Lys lie Val Gly Ala Thr Leu Leu Asp Arg Asp Asn 
40 45 50 

cgc aag gtg gaa ctg acc act gcg ggt ttc gca ttt ttg aag gat get 307 
Arg Lys Val Glu Leu Thr Thr Ala Gly Phe Ala Phe Leu Lys Asp Ala 
55 60 65 

cgc etc att etc aat tee acc gag aag gcg get gag cgc gca cga ttg 355 
Arg Leu lie Leu Asn Ser Thr Glu Lys Ala Ala Glu Arg Ala Arg Leu 
70 75 80 85 

get age tct gge atg tgg gga cag etc aat att gga tac ace get gca .403: 
Ala Ser Ser Gly Met Trp Gly Gin Leu Asn lie Gly Tyr Thr Ala Ala 
90 95 100 

gcg ggt ttt tec att ctg gge ccg acg ttg aat cag ttg cat gag aag 451 
Ala Gly Phe Ser lie Leu Gly Pro Thr Leu Asn Gin Leu His Glu Lys 
105 110 115 

atg ccg ggg gtc agt gtc gat ctt ttt gag atg gtc tec ace gag cag 4 99 
Met Pro Gly Val Ser Val Asp Leu Phe Glu Met Val Ser Thr Glu Gin 
120 125 130 

ate gee gee ttg gaa tet ggg eta ctg gat ctt gge att gge cga ttg 547 
lie Ala Ala Leu Glu Ser Gly Leu Leu Asp Leu Gly lie Gly Arg Leu 
135 140 145 

age teg eca gtt gag ggt ctt caa act cga cgt etc cag gca gat tee 595 
Ser Ser Pro Val Glu Gly Leu Gin Thr Arg Arg Leu Gin Ala Asp Ser 
150 155 160 165 

ttg gtt ctt gca get ceg aag ggg cat eca ctt ctt gat cag aat cga 643 
Leu Val Leu Ala Ala Pro Lys Gly His Pro Leu Leu Asp Gin Asn Arg 
170 175 180 

eca ctg ttg egg aag eat ctg act ggg gtt cet ttt ctg cag cac tct 691 
Pro Leu Leu Arg Lys His Leu Thr Gly Val Pro Phe Leu Gin His Ser 
185 190 195 

cec acc aag gcg aag tac etc tac gac ate gtt gtt aga aac ttc acg 739 
Pro Thr Lys Ala Lys Tyr Leu Tyr Asp lie Val Val Arg Asn Phe Thr 
200 205 210 

ate aat gat gcg cag gtg caa cat acg ctg age cag ate acc acg atg 787 
lie Asn Asp Ala Gin Val Gin His Thr Leu Ser Gin lie Thr Thr Met 
215 220 225 
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gtt agt ctg gtg gcc tct gga ctg ggt gtt gcg ctg gtt ccg gag tct 835 
Val Ser Leu Val Ala Ser Gly Leu Gly Val Ala Leu Val Pro Glu Ser 
230 235 240 245 

gcg aaa aaa etc aat tac age ggt gtt gag tat cgc cat ttt tat gat 883 
Ala Lys Lys Leu Asn Tyr Ser Gly Val Glu Tyr Arg His Phe Tyr Asp 
250 255 260 

eta cct gtt ggt tta gcg gag ctg cag get att tat tec ace teg aat 931 
Leu Pro Val Gly Leu Ala Glu Leu Gin Ala lie Tyr Ser Thr Ser Asn 
265 270 275 

gat aat cet gcg gtg egg aaa tte ate aaa aae att gac gat ace ttt 979 
Asp Asn Pro Ala Val Arg Lys Phe lie Lys Asn lie Asp Asp Thr Phe 
280 285 290 

taageattte aacatgecaa act 1002 



<210> 186 
<211> 293 
<212> PRT 

<213> Corynebaeterium glutamicuin 
<400> 186 

Leu -Phe .Thr Leu Glu Gin Leu Arg Cys Phe Val Ala Val Ala Asn His 
-1 5 10 15 

Leu His Phe Gly Lys Ala Ala Ala Glu Leu Ser Met Thr Gin Pro Pro 
20 25 30 

Leu Ser Arg Gin lie Gin Lys Leu Glu Lys lie Val Gly Ala Thr Leu 
35 40 45 

Leu Asp Arg Asp Asn Arg Lys Val Glu Leu Thr Thr Ala Gly Phe Ala 
50 55 60 

Phe Leu Lys Asp Ala Arg Leu lie Leu Asn Ser Thr Glu Lys Ala Ala 
65 70 . 75 80 

Glu Arg Ala Arg Leu Ala Ser Ser Gly Met Trp Gly Gin Leu Asn lie 
85 90 95 

Gly Tyr Thr Ala Ala Ala Gly Phe Ser lie Leu Gly Pro Thr Leu Asn 
100 105 110 

Gin Leu His Glu Lys Met Pro Gly Val Ser Val Asp Leu Phe Glu Met 
115 120 125 

Val Ser Thr Glu Gin lie Ala Ala Leu Glu Ser Gly Leu Leu Asp Leu 
130 135 140 

Gly lie Gly Arg Leu Ser Ser Pro Val Glu Gly Leu Gin Thr Arg Arg 
145 150 155 160 

Leu Gin Ala Asp Ser Leu Val Leu Ala Ala Pro Lys Gly His Pro Leu 
165 170 175 



Leu Asp Gin Asn Arg Pro Leu Leu Arg Lys His Leu Thr Gly Val Pro 
180 185 190 
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Phe Leu Gin His Ser Pro Thr Lys Ala Lys Tyr Leu Tyr Asp lie Val 
195 200 205 

Val Arg Asn Phe Thr lie Asn Asp Ala Gin Val Gin His Thr Leu Ser 
210 215 220 

Gin He Thr Thr Met Val Ser Leu Val Ala Ser Gly Leu Gly Val Ala 
225 230 235 240 

Leu Val Pro Glu Ser Ala Lys Lys Leu Asn Tyr Ser Gly Val Glu Tyr 
245 250 255 

Arg His Phe Tyr Asp Leu Pro Val Gly Leu Ala Glu Leu Gin Ala He 
260 265 270 

Tyr Ser Thr Ser Asn Asp Asn Pro Ala Val Arg Lys Phe He Lys Asn 
275 280 285 

He Asp Asp Thr Phe 
290 



<210> 187 
<211> 1500 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1477) 

<223> EOCA02787 

<400> 187 

cacgattcgc agacgacgtg gtgcgtttgt tcctcaaaaa tgactagctg aagagcaccg 60 

gttgcttggt tgtttcagcc aagcgactaa cctgtgcact atg gcc cag gat tea 115 

Met Ala Gin Asp Ser 
1 5 

ctt ttt gaa acg ccc gaa aca ccg gga tec gca ggc aac aca age age 163 
Leu Phe Glu Thr Pro Glu Thr Pro Gly Ser Ala Gly Asn Thr Ser Ser 
10 15 20 

gtg age aat tee aaa gee gee teg aag tat ttt eac cca ggc gga cae 211 
Val Ser Asn Ser Lys Ala Ala Ser Lys Tyr Phe His Pro Gly Gly His 
25 30 35 

gea cce ctt get gcc cgc atg agg cca agg acg ctt gat gaa gtg gtt 259 
Ala Pro Leu Ala Ala Arg Met Arg Pro Arg Thr Leu Asp Glu Val Val 
40 45 50 

ggc caa cag cat ttg ctg ggg gag ggc agg cca ctt cgc egg etc att 307 
Gly Gin Gin His Leu Leu Gly Glu Gly Arg Pro Leu Arg Arg Leu He 
55 60 65 

gaa ggt tea ggg gat gcc tec gtc att ttg tat ggg cct cce ggc act 355 
Glu Gly Ser Gly Asp Ala Ser Val He Leu Tyr Gly Pro Pro Gly Thr 
70 75 80 85 

gga aaa aca ace att gcc tea ttg att tct gca get gca ggc gat cgc 403 
Gly Lys Thr Thr He Ala Ser Leu He Ser Ala Ala Ala Gly Asp Arg 
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90 95 100 

ttt gtg gcg atg teg gcg ctg tec tea ggt gtg aaa gaa gtc cge gee 451 

Phe Val Ala Met Ser Ala Leu Ser Ser Gly Val Lys Glu Val Arg Ala 
105 110 115 

gtt att gaa egt gcg agg atg gat ctg caa tta ggg cag cge acc gtg 499 

Val lie Glu Arg Ala Arg Met Asp Leu Gin Leu Gly Gin Arg Thr Val 
120 125 130 

ctg ttt att gat gag gtt cat agg ttt tec aaa act cag cag gac gcg 547 

Leu Phe lie Asp Glu Val His Arg Phe Ser Lys Thr Gin Gin Asp Ala 
135 140 145 

ttg etc tct gca gtg gaa aac cge acc gtg ttg etc gtt gca gcg ace 595 

Leu Leu Ser Ala Val Glu Asn Arg Thr Val Leu Leu Val Ala Ala Thr 

150 155 160 165 

act gag aac cec tec ttt tea gtg gtg tct cea ctg ctg tec agg tec 643 

Thr Glu Asn Pro Ser Phe Ser Val Val Ser Pro Leu Leu Ser Arg Ser 
170 175 180 

ttg ctg etc cag ttg gaa tct tta age gat gag gat att aaa aca gtc 691 

Leu Leu Leu Gin Leu Glu Ser Leu Ser Asp Glu Asp lie Lys Thr Val 
185 190 195 

ctt aat aaa gcg ett gaa gat gag egt gga ett gee ggt ega ate ace 739 

Leu Asn Lys Ala Leu Glu Asp Glu Arg Gly Leu Ala Gly Arg lie Thr 
200 205 210 

gee acc gat gaa gca gtt gac cag ttg gtt ctt ett gee ggt ggc gat 787 
Ala Thr Asp Glu Ala Val Asp Gin Leu Val Leu Leu Ala Gly Gly Asp 
215 220 225 

gee cge ega ggc ctg ace tac att gaa gee get gca gaa gee gta gaa 835 

Ala Arg Arg Gly Leu Thr Tyr lie Glu Ala Ala Ala Glu Ala Val Glu 

230 235 240 245 

gat ggc ggc gtt tta gat att gac ace gtc atg gee aac gtg aac cge 883 

Asp Gly Gly Val Leu Asp lie Asp Thr Val Met Ala Asn Val Asn Arg 
250 255 260 

gca gtg gtc cge tat gac cge gat ggc gat cag cae tat gac gtg gtc 931 

Ala Val Val Arg Tyr Asp Arg Asp Gly Asp Gin His Tyr Asp Val Val 
265 270 275 

agt gee tgg ate aaa tea att aga ggc tec gat gta gac gca gee ttg 979 

Ser Ala Trp lie Lys Ser lie Arg Gly Ser Asp Val Asp Ala Ala Leu 
280 285 290 

cae tac ttg gcg cge atg att gat gee ggt gaa gac cea egg ttt att 1027 

His Tyr Leu Ala Arg Met lie Asp Ala Gly Glu Asp Pro Arg Phe lie 
295 300 305 

gee cge egg ttg gtg gtt cae tea agt gaa gac ate ggt atg get gat 1075 

Ala Arg Arg Leu Val Val His Ser Ser Glu Asp lie Gly Met Ala Asp 

310 315 320 325 

ect teg gee atg caa gtg gee att get gca get caa get gtc caa tta 1123 

Pro Ser Ala Met Gin Val Ala lie Ala Ala Ala Gin Ala Val Gin Leu 
330 335 340 
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ate ggt atg cca gag gcg egg ate aat ttg gcg eaa geg aee att eat 1171 
lie Gly Met Pro Glu Ala Arg lie Asn Leu Ala Gin Ala Thr lie His 
345 350 355 

ttg get ett get eee aaa tec aat get gte ate atg gee atg gat get 1219 
Leu Ala Leu Ala Pro Lys Ser Asn Ala Val lie Met Ala Met Asp Ala 
360 365 370 

get ttg act gat gtt cag eaa gge cac ate ggt aec gtt cet geg cat 1267 
Ala Leu Thr Asp Val Gin Gin Gly His lie Gly Thr Val Pro Ala His 
375 380 385 

ctt cgc gat ggt cac tat gaa gge gee aaa aag etc gga aat gea gtg 1315 
Leu Arg Asp Gly His Tyr Glu Gly Ala Lys Lys Leu Gly Asn Ala Val 
390 395 400 405 

gga tat tec tat cct cac gat gat ccc agg gga gtg gtc egg caa gaa 1363 
Gly Tyr Ser Tyr Pro His Asp Asp Pro Arg Gly Val Val Arg Gin Glu 
410 415 420 

tat tta ccg gag aae etg cgc gat egg gte tat tac gag ccc ace aca 1411 
Tyr Leu Pro Glu Asn Leu Arg Asp Arg Val Tyr Tyr Glu Pro Thr Thr 
425 430 435 

cac ggt gga gag aag egg att gee gag tac att gge agg ctt cgt cgt 1459 
His Gly Gly Glu Lys Arg lie Ala Glu Tyr lie Gly Arg Leu Arg Arg 
440 445 450 

ata ate egt gga aec aag tagceegggt tgeteaaeae eta 1500 
lie lie Arg Gly Thr Lys 
455 



<210> 188 
<211> 459 
<212> PRT 

<213> Corynebacterium glutamieum 
<400> 188 

Met Ala Gin Asp Ser Leu Phe Glu Thr Pro Glu Thr Pro Gly Ser Ala 
15 10 15 

Gly Asn Thr Ser Ser Val Ser Asn Ser Lys Ala Ala Ser Lys Tyr Phe 
20 25 30 

His Pro Gly Gly His Ala Pro Leu Ala Ala Arg Met Arg Pro Arg Thr 
35 40 45 

Leu Asp Glu Val Val Gly Gin Gin His Leu Leu Gly Glu Gly Arg Pro 
50 55 60 

Leu Arg Arg Leu lie Glu Gly Ser Gly Asp Ala Ser Val lie Leu Tyr 
65 70 75 80 

Gly Pro Pro Gly Thr Gly Lys Thr Thr lie Ala Ser Leu lie Ser Ala 
85 90 95 



Ala Ala Gly Asp Arg Phe Val Ala Met Ser Ala Leu Ser Ser Gly Val 
100 105 110 
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Lys Glu Val Arg 
115 

Gly Gin Arg Thr 
130 

Thr Gin Gin Asp 
145 

Leu Val Ala Ala 



Leu Leu Ser Arg 
180 

Asp lie Lys Thr 
195 

Ala Gly Arg He 
210 

Leu Ala Gly Gly 
225 

Ala Glu Ala Val 



Ala Asn Val Asn 
260 

His Tyr Asp Val 
275 

Val Asp Ala Ala 
290 

Asp Pro Arg Phe 
305 

He Gly Met Ala 



Gin Ala Val Gin 
340 

Gin Ala Thr He 
355 

Met Ala Met Asp 
370 

Thr Val Pro Ala 
385 

Leu Gly Asn Ala 



Val Val Arg Gin 
420 



Ala Val He Glu 
120 

Val Leu Phe He 
135 

Ala Leu Leu Ser 
150 

Thr Thr Glu Asn 
165 

Ser Leu Leu Leu 



Val Leu Asn Lys 
200 

Thr Ala Thr Asp 
215 

Asp Ala Arg Arg 
230 

Glu Asp Gly Gly 
245 

Arg Ala Val Val 



Val Ser Ala Trp 
280 

Leu His Tyr Leu 
295 

He Ala Arg Arg 
310 

Asp Pro Ser Ala 
325 

Leu He Gly Met 



His Leu Ala Leu 
360 

Ala Ala Leu Thr 
375 

His Leu Arg Asp 
390 

Val Gly Tyr Ser 
405 

Glu Tyr Leu Pro 



Arg Ala Arg Met 



Asp Glu Val His 
140 

Ala Val Glu Asn 
155 

Pro Ser Phe Ser 
170 

Gin Leu Glu Ser 
185 

Ala Leu Glu Asp 



Glu Ala Val Asp 
220 

Gly Leu Thr Tyr 
235 

Val Leu Asp He 
250 

Arg Tyr Asp Arg 
265 

He Lys Ser He 



Ala Arg Met He 
300 

Leu Val Val His 
315 

Met Gin Val Ala 
330 

Pro Glu Ala Arg 
345 

Ala Pro Lys Ser 



Asp Val. Gin Gin 
380 

Gly His Tyr Glu 
395 

Tyr Pro His Asp 
410 

Glu Asn Leu Arg 
425 



Asp Leu Gin Leu 
125 

Arg Phe Ser Lys 



Arg Thr Val Leu 
160 

Val Val Ser Pro 
175 

Leu Ser Asp Glu 
190 

Glu Arg Gly Leu 
205 

Gin Leu Val Leu 



He Glu Ala Ala 
240 

Asp Thr Val Met 

r 255 

Asp Gly Asp Gin 
270 

Arg Gly Ser Asp 
285 

Asp Ala Gly Glu 



Ser Ser Glu Asp 
320 

He Ala Ala Ala 
335 

He Asn Leu Ala 
350 

Asn Ala Val He 
365 

Gly His He Gly 



Gly Ala Lys Lys 
400 

Asp Pro Arg Gly 
415 

Asp Arg Val Tyr 
430 



Tyr Glu Pro Thr Thr His Gly Gly Glu Lys Arg He Ala Glu Tyr He 
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435 440 445 

Gly Arg Leu Arg Arg lie lie Arg Gly Thr Lys 
450 455 



<210> 189 
<211> 597 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (574) 
<223> RXA00287 

<400> 189 

atgggctcaa cgctgcaaac atcatggagg ggcaccggct cgttgagcag ggtaaaacct 60 

caggaaaaat tgttgtgagg gtataaagag gacttgaaaa atg cac cat eta cgc 115 

Met His His Leu Arg 

1 5 

tat gaa tea cca ate gga gag ctt ctt ctt gtt gea agt gac caa ggg 163 

Tyr Glu Ser Pro lie Gly Glu Leu Leu Leu Val Ala Ser Asp Gin Gly 

10 15 - 20 

eta aec tat gtg gea ttc tee gat gaa aac tae gea get tgt aet gtc 211 
Leu Thr Tyr Val Ala Phe Ser Asp Glu Asn Tyr Ala Ala Cys Thr Val 
25 30 35 

ggg teg ace ecg gga ace aat gcg gtg ctg gaa cag gea gtt get gag 259 
Gly Ser Thr Pro Gly Thr Asn Ala Val Leu Glu Gin Ala Val Ala Glu - 
40 45 50 

ett gaa gaa tae tte gea ggg aaa cgt aaa gag tte age act ecc ctg 307 
Leu Glu Glu Tyr Phe Ala Gly Lys Arg Lys Glu Phe Ser Thr Pro Leu 
55 60 65 

gat tgg cca age caa aat ctg etg age tte cgc ggt aaa gtg cag gaa 355 
Asp Trp Pro Ser Gin Asn Leu Leu Ser Phe Arg Gly Lys Val Gin Glu 
70 75 80 85 

ttt ttg ctg tec att cct tat ggg gag agt aaa act tae aaa cag ate 403 
Phe Leu Leu Ser lie Pro Tyr Gly Glu Ser Lys Thr Tyr Lys Gin lie 
90 95 100 

gee get gag ett aat aat gtg ggc gcg gtt cgt gea gtg gga age gee 451 
Ala Ala Glu Leu Asn Asn Val Gly Ala Val Arg Ala Val Gly Ser Ala 
105 110 115 

tgc gee ace aac ecc ttg cca ate ttt get cct tgt cac cga gta etg 499 
Cys Ala Thr Asn Pro Leu Pro lie Phe Ala Pro Cys His Arg Val Leu 
120 125 130 

cgc act gat ggg gcg tta ggt ggc tae aga gga gge ttg gaa gea aaa 547 
Arg Thr Asp Gly Ala Leu Gly Gly Tyr Arg Gly Gly Leu Glu Ala Lys 
135 140 145 



cag tgg ctg ttg gag ctg gaa cgt cet tagtttgtgt ccgcgcaegg age 
Gin Trp Leu Leu Glu Leu Glu Arg Pro 



597 
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<210> 190 
<211> 158 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 190 

Met His His Leu Arg Tyr Glu Ser Pro lie Gly Glu Leu Leu Leu Val 
15 10 15 

Ala Ser Asp Gin Gly Leu Thr Tyr Val Ala Phe Ser Asp Glu Asn Tyr 
20 25 30 

Ala Ala Cys Thr Val Gly Ser Thr Pro Gly Thr Asn Ala Val Leu Glu 
35 ' 40 45 

Gin Ala Val Ala Glu Leu Glu Glu Tyr Phe Ala Gly Lys Arg Lys Glu 
50 55 60 

Phe Ser Thr Pro Leu Asp Trp Pro Ser Gin Asn Leu Leu Ser Phe Arg 
65 70 75 80 

Gly Lys Val Gin Glu Phe Leu Leu Ser lie Pro Tyr Gly Glu Ser Lys 
85 90 95 

Thr Tyr Lys Gin lie Ala Ala Glu Leu Asn Asn Val Gly Ala Val Arg 
100 105 110 

Ala Val Gly Ser Ala Cys Ala Thr Asn Pro Leu Pro lie Phe Ala Pro 
115 120 125 

Cys His Arg Val Leu Arg Thr Asp Gly Ala Leu Gly Gly Tyr Arg Gly 
130 135 140 

Gly Leu Glu Ala Lys Gin Trp Leu Leu Glu Leu Glu Arg Pro 
145 150 155 



<210> 191 
<211> 1194 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1171) 
<223> RXA01687 

<400> 191 

ttagagatca acaaatagac tgaacggtct atttgttcac gttttcgcag ctaaattctt 60 

gaatctaaac tattcccaaa tagaccatac ggtctaacat gtg ttc atg ctt gca 115 

Val Phe Met Leu Ala 
1 5 



cag cga aca etc ccc att cac ate acc gcc ccc cac eta ecc gtc gcg 163 
Gin Arg Thr Leu Pro lie His lie Thr Ala Pro His Leu Pro Val Ala 
10 15 20 
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cgc gta ttt cat caa att cgc gcc aca gac gcc gat cgc acc tct ctg 211 
Arg Val Phe His Gin lie Arg Ala Thr Asp Ala Asp Arg Thr Ser Leu 
25 30 35 

caa cgc gat ctt gaa etc tec caa get ggc ate acg egg eat gtg tea 259 
Gin Arg Asp Leu Glu Leu Ser Gin Ala Gly lie Thr Arg His Val Ser 
40 45 50 

gcg ctt att gat gca ggt etc gtg gag gaa ace cga gtg gat tec ggg 307 
Ala Leu lie Asp Ala Gly Leu Val Glu Glu Thr Arg Val Asp Ser Gly 
55 60 65 

gcg cgc teg ggg ega ccg cgc aca aaa tta ggc ate gac ggc cgc cat 355 
Ala Arg Ser Gly Arg Pro Arg Thr Lys Leu Gly lie Asp Gly Arg His 
70 75 80 85 

etc acc gcc tgg gga gtg cac att ggc ctg cgc age aeg gat ttt gcg 403 
Leu Thr Ala Trp Gly Val His lie Gly Leu Arg Ser Thr Asp Phe Ala 
90 95 100 

gtg tgc gat tta gcc ggc ega gtg att agg tat gag cgc gtg gac eat 451 
Val Cys Asp Leu Ala Gly Arg Val lie Arg Tyr Glu Arg Val Asp His 
105 110 115 

gaa gtt tea cac tec acg .ccg teg gaa aeg ctg aat ttt gtc gca cat 499 
Glu Val Ser His Ser Thr Pro Ser Glu Thr Leu Asn Phe Val Ala His 
120 125 130 

agg tta caa aca ttg age gcc ggc ttg ccc gag cec cgc aat gtg ggc 547 
Arg Leu Gin Thr Leu Ser Ala Gly Leu Pro Glu Pro Arg Asn Val Gly 
135 140 145 

gtg gca tta tct gcc cac tta age gcc aae gga ace gtc act tec gaa 595 
Val Ala Leu Ser Ala His Leu Ser Ala Asn Gly Thr Val Thr Ser Glu 
150 155 160 165 

gat tat ggc tgg tea gag gtg gaa att ggg gca cac etc ccc ttc ccc 64 3 
Asp Tyr Gly Trp Ser Glu Val Glu lie Gly Ala His Leu Pro Phe Pro 
170 175 180 

gee ace ate gga tea ggt gtt gcg gcg atg gcc ggt teg gaa att ate 691 
Ala Thr He Gly Ser Gly Val Ala Ala Met Ala Gly Ser Glu He He 
185 190 195 

aae gcg eca ctg acc caa tec acg cag tec acg ctg tat ttc tac gee 739 
Asn Ala Pro Leu Thr Gin Ser Thr Gin Ser Thr Leu Tyr Phe Tyr Ala 
200 205 210 

cgc gaa atg gtc tec cac gcc tgg att ttc aac ggc get gtc cac cgc 787 
Arg Glu Met Val Ser His Ala Trp He Phe Asn Gly Ala Val His Arg 
215 220 225 

ccc aae age ggc cgc acg ccg aeg gcg ttc gga aat aca aat ace tta 835 
Pro Asn Ser Gly Arg Thr Pro Thr Ala Phe Gly Asn Thr Asn Thr Leu 
230 235 240 245 

aaa gat get ttt cga cgt gga etc aca eca aca act ttc tec gat tta 883 
Lys Asp Ala Phe Arg Arg Gly Leu Thr Pro Thr Thr Phe Ser Asp Leu 
250 255 260 
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gtc caa etc tec cac aec aac ceg ctt gca cga cag ate etc aac gag 931 
Val Gin Leu Ser His Thr Asn Pro Leu Ala Arg Gin He Leu Asn Glu 
265 270 275 

cgc gcc cac aaa ctt gee gae gcc gta aec acc gee gtt gat gtt gtc 979 
Arg Ala His Lys Leu Ala Asp Ala Val Thr Thr Ala Val Asp Val Val 
280 285 290 

gae cce gaa gcc gtc gtc ttc gcc ggc gaa gcc ttc acc ctg gat ceg 1027 
Asp Pro Glu Ala Val Val Phe Ala Gly Glu Ala Phe Thr Leu Asp Pro 
295 300 305 

gaa act ctt cgc att gtg gtg acc cag etc cga gca aac acc ggc age 1075 
Glu Thr Leu Arg He Val Val Thr Gin Leu Arg Ala Asn Thr Gly Ser 
310 315 320 325 

caa ctg aga ate eaa cgc gca gae gcc tae att etc cgc acc geg gee 1123 
Gin Leu Arg He Gin Arg Ala Asp Ala Tyr He Leu Arg Thr Ala Ala 
330 335 340 

ate cag gtg geg ctg cat ceg ate cgt eaa gat ceg ttg gca ttt gtg 1171 
He Gin Val Ala Leu His Pro He Arg Gin Asp Pro Leu Ala Phe Val 
345 350 355 

taattaecac ceatgttgeg ggg 1194 

<210> 192 
<211> 357 
<212> PRT 

<213> Corynebacterium glutamieum 
<400> 192 

Val Phe Met Leu Ala Gin Arg Thr Leu Pro He His He Thr Ala Pro 
15 10 15 

His Leu Pro Val Ala Arg Val Phe His Gin He Arg Ala Thr Asp Ala 
20 25 30 

Asp Arg Thr Ser Leu Gin Arg Asp Leu Glu Leu Ser Gin Ala Gly He 
35 40 45 

Thr Arg His Val Ser Ala Leu He Asp Ala Gly Leu Val Glu Glu Thr 
50 55 60 

Arg Val Asp Ser Gly Ala Arg Ser Gly Arg Pro Arg Thr Lys Leu Gly 
65 70 75 80 

He Asp Gly Arg His Leu Thr Ala Trp Gly Val His He Gly Leu Arg 
85 90 95 

Ser Thr Asp Phe Ala Val Cys Asp Leu Ala Gly Arg Val He Arg Tyr 
100 105 110 

Glu Arg Val Asp His Glu Val Ser His Ser Thr Pro Ser Glu Thr Leu 
115 120 125 

Asn Phe Val Ala His Arg Leu Gin Thr Leu Ser Ala Gly Leu Pro Glu 
130 135 140 



Pro Arg Asn Val Gly Val Ala Leu Ser Ala His Leu Ser Ala Asn Gly 
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145 150 155 160 

Thr Val Thr Ser Glu Asp Tyr Gly Trp Ser Glu Val Glu lie Gly Ala 
165 170 175 

His Leu Pro Phe Pro Ala Thr lie Gly Ser Gly Val Ala Ala Met Ala 
180 185 190 

Gly Ser Glu lie lie Asn Ala Pro Leu Thr Gin Ser Thr Gin Ser Thr 
195 200 205 

Leu Tyr Phe Tyr Ala Arg Glu Met Val Ser His Ala Trp lie Phe Asn 
210 215 220 

Gly Ala Val His Arg Pro Asn Ser Gly Arg Thr Pro Thr Ala Phe Gly 
225 230 235 240 

Asn Thr Asn Thr Leu Lys Asp Ala Phe Arg Arg Gly Leu Thr Pro Thr 
245 250 255 

Thr Phe Ser Asp Leu Val Gin Leu Ser His Thr Asn Pro Leu Ala Arg 
260 265 270 

Gin lie Leu Asn Glu Arg Ala His Lys Leu Ala Asp Ala Val Thr Thr 
275 280 285 

Ala Val Asp Val Val Asp Pro Glu Ala Val Val Phe Ala Gly Glu Ala 
290 295 300 

Phe Thr Leu Asp Pro Glu Thr Leu Arg lie Val Val Thr Gin Leu Arg 
305 310 315 320 

Ala Asn Thr Gly Ser Gin Leu Arg lie Gin Arg Ala Asp Ala Tyr lie 
325 330 335 

Leu Arg Thr Ala Ala lie Gin Val Ala Leu His Pro lie Arg Gin Asp 
340 345 350 



Pro Leu Ala Phe Val 
355 



<210> 193 
<211> 1287 
<212> DNA 

<213> Corynebacteriuin glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1264) 
<223> RXA01935 

<400> 193 

atacgagaaa ccaaaaatta ccggcatcta aatacttatc catgcccatt tacagacaat 60 

gcggtctaga taacaagacc cctattagac agcgttgtct atg att ggc tat ggt 115 

Met He Gly Tyr Gly 
1 5 

tta cot atg ccc aat cag gcc cac ttctct gcg tec ttt gcc cgc ccc 163 
Leu Pro Met Pro Asn Gin Ala His Phe Ser Ala Ser Phe Ala Arg Pro 
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10 15 20 

tct acc ccg get gca aag tgc atg cac cat ate cgc etc ggc cag caa 211 

Ser Thr Pro Ala Ala Lys Cys Met His His lie Arg Leu Gly Gin Gin 

25 30 35 

etc att aga aat gag ctg gtc gag gee aca ggt ctg tec caa ccg act 259 

Leu lie Arg Asn Glu Leu Val Glu Ala Thr Gly Leu Ser Gin Pro Thr 

40 45 50 

gtc acc cgc gca gtc acc get tta atg cag gca ggt ttg gtt cgt gaa 307 

Val Thr Arg Ala Val Thr Ala Leu Met Gin Ala Gly Leu Val Arg Glu 
55 60 65 

cgc cet gat etc aca etc tea teg ggc cet ggt cgt ccc aat att cet 355 

Arg Pro Asp Leu Thr Leu Ser Ser Gly Pro Gly Arg Pro Asn lie Pro 

70 75 80 85 

eta gaa etc get cea agt cca tgg att eat gca ggc gtg gca ate ggc 403 

Leu Glu Leu Ala Pro Ser Pro Trp lie His Ala Gly Val Ala lie Gly 

90 95 100 

acc aag tct tec tac gtc get ttg ttt gat acc aag ggt cgc acc ett 451 

Thr Lys Ser Ser Tyr Val Ala Leu Phe Asp Thr Lys Gly Arg Thr Leu 

105 110 115 

cgt gat gee atg ctg gaa ate tea gca get gat tta gat cca gae act 4 99 

Arg Asp Ala Met Leu Glu lie Ser Ala Ala Asp Leu Asp Pro Asp Thr 

120 125 130 

ttc ate gaa cac etc att get ggt gtc aac cgc etc ace act ggt ett 547 

Phe lie Glu His Leu lie Ala Gly Val Asn Arg Leu Thr Thr Gly Leu 
135 140 145 

gat eta cea ctg gta ggt att ggt gtt gee ace tea gga aaa gtc acc 595 

Asp Leu Pro Leu Val Gly lie Gly Val Ala Thr Ser Gly Lys Val Thr 

150 155 160 165 

aac gca ggc gtt gtc acc gca age aac ttg ggc tgg gat ggc gtt gat 643 

Asn Ala Gly Val Val Thr Ala Ser Asn Leu Gly Trp Asp Gly Val Asp 

170 175 180 

ate get ggc cgc ctg aac tac caa ttc age gtt cea gca ace gtg gca 691 

lie Ala Gly Arg Leu Asn Tyr Gin Phe Ser Val Pro Ala Thr Val Ala 

185 190 195 

tea gca att cet gee ate gca get tct gaa ctg cag get tec cea ett 739 

Ser Ala lie Pro Ala lie Ala Ala Ser Glu Leu Gin Ala Ser Pro Leu 

200 205 210 

ccc cac cet gag cag cca act ece ate acc ttg acc. ttc tac gee gat 787 

Pro His Pro Glu Gin Pro Thr Pro lie Thr Leu Thr Phe Tyr Ala Asp 
215 220 225 

gae tct gtg ggc gcg gee tac age aat gat ttg gga gta cat gtc att 835 

Asp Ser Val Gly Ala Ala Tyr Ser Asn Asp Leu Gly Val His Val lie 

230 235 240 245 



gga cca ctg get aca act cgt gga tea ggt ttg gat act ttg ggc atg 
Gly Pro Leu Ala Thr Thr Arg Gly Ser Gly Leu Asp Thr Leu Gly Met 
250 255 260 



883 
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gct gcc gaa gat gcg ctg age acc caa ggt ttc tta age agg gtt tct 931 
Ala Ala Glu Asp Ala Leu Ser Thr Gin Gly Phe Leu Ser Arg Val Ser 
265 270 275 

gat cag ggt ate ttt gcc aac age ett ggt gag eta gte ace att get 979 
Asp Gin Gly lie Phe Ala Asn Ser Leu Gly Glu Leu Val Thr lie Ala 
280 285 290 

aaa gae aat gaa acc gea egg gaa ttc etc aac gat ege gcg acc ctg" 1027 
Lys Asp Asn Glu Thr Ala Arg Glu Phe Leu Asn Asp Arg Ala Thr Leu 
295 300 305 

ctg get cac act gcc gea gaa get gee gaa aea gtt aag cca tec acc 1075 
Leu Ala His Thr Ala Ala Glu Ala Ala Glu Thr Val Lys Pro Ser Thr 
310 315 320 325 

ctg gtt etc teg gga teg gcg ttt tee gaa gat eea caa ggt egg teg 1123 
Leu Val Leu Ser Gly Ser Ala Phe Ser Glu Asp Pro Gin Gly Arg Ser 
330 335 340 

gtg ttc get tec caa ttg aag aag gaa tac gae gea gae att gag etc 1171 
Val Phe Ala Ser Gin Leu Lys Lys Glu Tyr Asp Ala Asp lie Glu Leu 
345 350 355 

egg ttg ate cec ace cac egg gaa aac gtc cgc gea gea get cga gea 1219 
Arg Leu lie Pro Thr His Arg Glu Asn Val Arg Ala Ala Ala Arg Ala 
360 365 370 

gtc gea ctt gat cga eta etc aac gag cca ctt act etc gta cce 1264 
Val Ala Leu Asp Arg Leu Leu Asn Glu Pro Leu Thr Leu Val Pro 
375 380 385 

taacctcatc taagctcagt get 1287 



<210> 194 

<211> 388 

<212> PRT 

<213> Corynebacterium glutamieum 

<400> 194 

Met lie Gly Tyr Gly Leu Pro Met Pro Asn Gin Ala His Phe Ser Ala 
1 5 10 15 

Ser Phe Ala Arg Pro Ser Thr Pro Ala Ala Lys Cys Met His His lie 
20 25 30 

Arg Leu Gly Gin Gin Leu lie Arg Asn Glu Leu Val Glu Ala Thr Gly 
35 40 45 

Leu Ser Gin Pro Thr Val Thr Arg Ala Val Thr Ala Leu Met Gin Ala 
50 55 60 

Gly Leu Val Arg Glu Arg Pro Asp Leu Thr Leu Ser Ser Gly Pro Gly 
65 70 75 80 

Arg Pro Asn lie Pro Leu Glu Leu Ala Pro Ser Pro Trp lie His Ala 
85 ' 90 95 



Gly Val Ala lie Gly Thr Lys Ser Ser Tyr Val Ala Leu Phe Asp Thr 
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100 105 110 

Lys Gly Arg Thr Leu Arg Asp Ala Met Leu Glu lie Ser Ala Ala Asp 
115 120 125 

Leu Asp Pro Asp Thr Phe lie Glu His Leu lie Ala Gly Val Asn Arg 
130 135 140 

Leu Thr Thr Gly Leu Asp Leu Pro Leu Val Gly lie Gly Val Ala Thr 
145 150 155 160 

Ser Gly Lys Val Thr Asn Ala Gly Val Val Thr Ala Ser Asn Leu Gly 
165 170 175 

Trp Asp Gly Val Asp lie Ala Gly Arg Leu Asn Tyr Gin Phe Ser Val 
180 185 190 

Pro Ala Thr Val Ala Ser Ala lie Pro Ala lie Ala Ala Ser Glu Leu 
195 200 205 

Gin Ala Ser Pro Leu Pro His Pro Glu Gin Pro Thr Pro lie Thr Leu 
210 215 220 

Thr Phe Tyr Ala Asp Asp Ser Val Gly Ala Ala Tyr Ser Asn Asp Leu 
225 230 235 240 

Gly Val His Val lie Gly Pro Leu Ala Thr Thr Arg Gly Ser Gly Leu 
245 250 255 

Asp Thr Leu Gly Met Ala Ala Glu Asp Ala Leu Ser Thr Gin Gly Phe 
260 265 270 

Leu Ser Arg Val Ser Asp Gin Gly lie Phe Ala Asn Ser Leu Gly Glu 
275 280 285 

Leu Val Thr lie Ala Lys Asp Asn Glu Thr Ala Arg Glu Phe Leu Asn 
290 295 300 

Asp Arg Ala Thr Leu Leu Ala His Thr Ala Ala Glu Ala Ala Glu Thr 
305 310 315 320 

Val Lys Pro Ser Thr Leu Val Leu Ser Gly Ser Ala Phe Ser Glu Asp 
325 330 335 

Pro Gin Gly Arg Ser Val Phe Ala Ser Gin Leu Lys Lys Glu Tyr Asp 
340 345 350 

Ala Asp lie Glu Leu Arg Leu lie Pro Thr His Arg Glu Asn Val Arg 
355 360 365 

Ala Ala Ala Arg Ala Val Ala Leu Asp Arg Leu Leu Asn Glu Pro Leu 
370 375 380 

Thr Leu Val Pro 
385 



<210> 195 
<211> 744 
<212> DNA 

<213> Corynebacterium glutamicum 
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<220> 
<221> CDS 

<222> (101) . . (721) 
<223> RXN02270 

<400> 195 

cagcttgagc aggcatcggc cgatgacgta ccaggagttt cggcatgatc cggcggcgtc 60 

gcatcgctat tgggcgcggt cgtttgtggg gtggcgggtg atg gat cag gcg egg 115 

Met Asp Gin Ala Arg 
1 5 

ccg aat cga acg cac tac gcc atg gtt gag ctg gag cag cat ggt ttt 163 
Pro Asn Arg Thr His Tyr Ala Met Val Glu Leu Glu Gin His Gly Phe 
10 15 20 

tta agt ggt gtg gtc acc caa aat gtc gat ggt tta cac gcg gaa gca 211 
Leu Ser Gly Val Val Thr Gin Asn Val Asp Gly Leu His Ala Glu Ala 
25 30 35 

ggc acg aaa aac ctg gtc gcg ctg cat ggt gat etc gcc cat gtg atg 259 
Gly Thr Lys Asn Leu Val Ala Leu His Gly Asp Leu Ala His Val Met 
40 45 50 

tgt ttg aac tgc ggt ttc ggg gag gat cga cac etc- ttt gat gaa cgt 307 
Cys Leu Asn Cys Gly Phe Gly Glu Asp Arg His Leu Phe Asp Glu Arg 
55 60 65 

etc gaa gcc gcc aac ccc ggc tac gtc get tee att egc ctg gaa ccg 355 
Leu Glu Ala Ala Asn Pro Gly Tyr Val Ala Ser lie Arg Leu Glu Pro 
70 75 80 85 

ggc gca gtc aac cec gac ggc gac gtc ttc etc gae gaa gaa caa gta 403 
Gly Ala Val Asn Pro Asp Gly Asp Val Phe Leu Asp Glu Glu Gin Val 
90 95 100 

egc cgc ttc ace atg ate ggc tgc ttg egc tge ggc teg etc atg etc 451 
Arg Arg Phe Thr Met lie Gly Cys Leu Arg Cys Gly Ser Leu Met Leu 
105 110 115 

aaa cca gac gtg gtt tac ttc ggc gaa ccc gtg ccc gcc gcg egc aaa 499 
Lys Pro Asp Val Val Tyr Phe Gly Glu Pro Val Pro Ala Ala Arg Lys 
120 125 130 

aaa gat tta aaa aag ett etc gac gee tec tec age etc tta ate gee 547 
Lys Asp Leu Lys Lys Leu Leu Asp Ala Ser Ser Ser Leu Leu lie Ala 
135 140 145 

ggc tee tec eta gee gtc atg agt gga tac egg ate gtc ate gaa gcg 595 
Gly Ser Ser Leu Ala Val Met Ser Gly Tyr Arg lie Val lie Glu Ala 
150 155 160 165 

caa cgt caa gga aaa caa gtg tet gtc ate aac ggc ggc cca ggt egg 64 3 
Gin Arg Gin Gly Lys Gin Val Ser Val lie Asn Gly Gly Pro Gly Arg 
170 175 180 



gcg gat tec cgc gtg gae att ttg tgg egc ace cgc gtt gca ccg gee 691 
Ala Asp Ser Arg Val Asp lie Leu Trp Arg Thr Arg Val Ala Pro Ala 
185 190 195 
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ttt gat gac att ttg gac gcg ctg gac ctt tagacttttg gtggcttaag ttc 744 
Phe Asp Asp lie Leu Asp Ala Leu Asp Leu 
200 205 



<210> 196 
<211> 207 
<212> PRT 

<213> Corynebacteriuin glutamicum 
<400> 196 

Met Asp Gin Ala Arg Pro Asn Arg Thr His Tyr Ala Met Val Glu Leu 
15 10 15 

Glu Gin His Gly Phe Leu Ser Gly Val Val Thr Gin Asn Val Asp Gly 
20 25 30 

Leu His Ala Glu Ala Gly Thr Lys Asn Leu Val Ala Leu His Gly Asp 
35 40 45 

Leu Ala His Val Met Cys Leu Asn Cys Gly Phe Gly Glu Asp Arg His 
50 55 60 

Leu Phe Asp Glu Arg Leu Glu Ala Ala Asn Pro Gly Tyr Val Ala Ser 
65 70 75 ^ ; 80 

lie Arg Leu Glu Pro Gly Ala Val Asn Pro Asp Gly Asp Val Phe Leu 
85 90 95 

Asp Glu Glu Gin Val Arg Arg Phe Thr Met lie Gly Cys Leu Arg Cys 
100 105 110 

Gly Ser Leu Met Leu Lys Pro Asp Val Val Tyr Phe Gly Glu Pro Val 
115 120 125 

Pro Ala Ala Arg Lys Lys Asp Leu Lys Lys Leu Leu Asp Ala Ser Ser 
130 135 140 

Ser Leu Leu lie Ala Gly Ser Ser Leu Ala Val Met Ser Gly Tyr Arg 
145 150 155 160 

lie Val lie Glu Ala Gin Arg Gin Gly Lys Gin Val Ser Val lie Asn 
165 170 175 

Gly Gly Pro Gly Arg Ala Asp Ser Arg Val Asp lie Leu Trp Arg Thr 
180 185 190 

Arg Val Ala Pro Ala Phe Asp Asp lie Leu Asp Ala Leu Asp Leu 
195 200 205 



<210> 197 
<211> 744 
<212> DNA 

<213> Corynebacteriuin glutamicum 

<220> 

<221> CDS 

<222> (101) . . (721) 

<223> FRXA02270 
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<400> 197 

cagcttgagc aggcatcggc cgatgacgta ccaggagttt cggcatgatc cggcggcgtc 60 



gcatcgctat tgggcgcggt cgtttgtggg gtggcgggtg atg gat cag gcg egg 

Met Asp Gin Ala Arg 
1 5 



115 



ccg aat cga acg cac tac gcc atg gtt gag ctg gag cag cat ggt ttt 
Pro Asn Arg Thr His Tyr Ala Met Val Glu Leu Glu Gin His Gly Phe 
10 15 20 



163 



tta agt ggt gtg gtc acc caa aat gtc gat ggt tta cac gcg gaa gca 
Leu Ser Gly Val Val Thr Gin Asn Val Asp Gly Leu His Ala Glu Ala 
25 30 35 



211 



ggc acg aaa aac ctg gtc gcg ctg cat ggt gat etc gcc cat gtg atg 
Gly Thr Lys Asn Leu Val Ala Leu His Gly Asp Leu Ala His Val Met 
40 45 50 



259 



tgt ttg aac tgc ggt ttc ggg gag gat cga cac etc ttt gat gaa cgt 
Cys Leu Asn Cys Gly Phe Gly Glu Asp Arg His Leu Phe Asp Glu Arg 
55 60 65 



307 



etc gaa gcc gcc aac cec ggc tac gtc get tec att cgc ctg gaa ccg 
Leu Glu Ala Ala Asn Pro Gly Tyr Val .Ala Ser lie Arg Leu Glu Pro 
70 75 80 85 



355 



ggc gca gtc aac cec gac ggc gac gtc ttc etc gae gaa gaa caa gta 
Gly Ala Val Asn Pro Asp Gly Asp Val Phe Leu Asp Glu Glu Gin Val 
90 95 100 



403 



cgc cgc ttc ace atg ate ggc tgc ttg cgc tgc ggc teg etc atg etc 
Arg Arg Phe Thr Met lie Gly Cys Leu Arg Cys Gly Ser Leu Met Leu 
105 110 115 



451 



aaa cea gae gtg gtt tac ttc ggc gaa cec gtg cec gcc gcg cgc aaa 
Lys Pro Asp Val Val Tyr Phe Gly Glu Pro Val Pro Ala Ala Arg Lys 
120 125 130 



499 



aaa gat tta aaa aag ctt etc gac gee tee tee age etc tta ate gee 
Lys Asp Leu Lys Lys Leu Leu Asp Ala Ser Ser Ser Leu Leu lie Ala 
135 140 145 



547 



ggc tec tee eta gcc gtc atg agt gga tac egg ate gtc ate gaa gcg 
Gly Ser Ser Leu Ala Val Met Ser Gly Tyr Arg lie Val lie Glu Ala 
150 155 160 165 



595 



caa cgt caa gga aaa caa gtg tet gtc ate aac ggc ggc cea ggt egg 
Gin Arg Gin Gly Lys Gin Val Ser Val lie Asn Gly Gly Pro Gly Arg 
170 175 180 



643 



gcg gat tec cgc gtg gac att ttg tgg cgc acc cgc gtt gca ccg gcc 
Ala Asp Ser Arg Val Asp lie Leu Trp Arg Thr Arg Val Ala Pro Ala 
185 190 195 



691 



ttt gat gac att ttg gac gcg ctg gac ctt tagacttttg gtggcttaag ttc 744 
Phe Asp Asp lie Leu Asp Ala Leu Asp Leu 
200 205 
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<210> 198 
<211> 207 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 198 

Met Asp Gin Ala Arg Pro Asn Arg Thr His Tyr Ala Met Val Glu Leu 
15 10 15 

Glu Gin His Gly Phe Leu Ser Gly Val Val Thr Gin Asn Val Asp Gly 
20 25 30 

Leu His Ala Glu Ala Gly Thr Lys Asn Leu Val Ala Leu His Gly Asp 
35 40 45 

Leu Ala His Val Met Cys Leu Asn Cys Gly Phe Gly Glu Asp Arg His 
50 55 60 

Leu Phe Asp Glu Arg Leu Glu Ala Ala Asn Pro Gly Tyr Val Ala Ser 
65 70 75 80 

lie Arg Leu Glu Pro Gly Ala Val Asn Pro Asp Gly Asp Val Phe Leu 
85 90 95 

Asp Glu Glu Gin Val Arg Arg .Phe ..Thr Met lie Gly Cys Leu Arg Cys 
100 105 110 

Gly Ser Leu Met Leu Lys Pro Asp Val Val Tyr Phe Gly Glu Pro Val 
115 120 125 

Pro Ala Ala Arg Lys Lys Asp Leu Lys Lys Leu Leu Asp Ala Ser Ser 
130 135 140 

Ser Leu Leu lie Ala Gly Ser Ser Leu Ala Val Met Ser Gly Tyr Arg 
145 150 155 160 

lie Val lie Glu Ala Gin Arg Gin Gly Lys Gin Val Ser Val lie Asn 
165 170 175 

Gly Gly Pro Gly Arg Ala Asp Ser Arg Val Asp lie Leu Trp Arg Thr 
180 185 190 

Arg Val Ala Pro Ala Phe Asp Asp lie Leu Asp Ala Leu Asp Leu 
195 200 205 



<210> 199 
<211> 603 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (580) 

<223> RXA01241 

<400> 199 

gatgctgcag gacttcaatc cacttcttcc gttgcttacc agcttaaaga gctagagaag 60 
aagggcttcc tgcgcatggg accctaataa gcctcgcgcg gtg gat gtt ego cac 115 



BGI-123CP 



-242- 



Val Asp Val Arg His 
1 5 

ctt cca gaa act gaa age cgt tec tec aag get get aea eag gca aag 163 

Leu Pro Glu Thr Glu Ser Arg Ser Ser Lys Ala Ala Thr Gin Ala Lys 
10 15 20 

age aag gcc cet eag gcc ggg gtc cat gat cct gag tta get ggc eag 211 
Ser Lys Ala Pro Gin Ala Gly Val His Asp Pro Glu Leu Ala Gly Gin 
25 30 35 

ace tea ttt gtc cca gtg gtg ggc aaa att gcc get ggt age ccg ate 259 
Thr Ser Phe Val Pro Val Val Gly Lys lie Ala Ala Gly Ser Pro lie 
40 45 50 

ace get gag cag aac ate gaa gag tac tac cca etc cec gca gaa ate 307 
Thr Ala Glu Gin Asn lie Glu Glu Tyr Tyr Pro Leu Pro Ala Glu lie 
55 60 65 

gtc gga gac ggt gac ttg tte atg etc cag gtt gtt ggc gag tee atg 355 
Val Gly Asp Gly Asp Leu Phe Met Leu Gin Val Val Gly Glu Ser Met 
70 75 80 85 

agg gat get ggc ate etc ace ggc gac tgg gtt gtt gtt cgt tec eag 403 
Arg Asp Ala Gly lie Leu Thr Gly Asp Trp Val Val Val Arg Ser Gin 
90 95' 100 

ccg gta get gag cag ggc gag ttc gtc gcg gca atg att gac ggt gaa 451 
Pro Val Ala Glu Gin Gly Glu Phe Val Ala Ala Met lie Asp Gly Glu 
105 110 115 

gee ace gtg aag gaa ttc cac aag gat tea tet ggc ate tgg etc etg 499 
Ala Thr Val Lys Glu Phe His Lys Asp Ser Ser Gly lie Trp Leu Leu 
120 125 130 

cca cac aac gat acg ttt gee cca att cet get gag aat gca gaa ate 547 
Pro His Asn Asp Thr Phe Ala Pro lie Pro Ala Glu Asn Ala Glu lie 
135 140 145 

atg ggc aag gtt gtt tec gtg atg cgc aag ctt taagtegett ttcaggttcc 600 
Met Gly Lys Val Val Ser Val Met Arg Lys Leu 
150 155 160 

cgc 603 



<210> 200 
<211> 160 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 200 

Val Asp Val Arg His Leu Pro Glu Thr Glu Ser Arg Ser Ser Lys Ala 
15 10 15 

Ala Thr Gin Ala Lys Ser Lys Ala Pro Gin Ala Gly Val His Asp Pro 
20 25 30 



Glu Leu Ala Gly Gin Thr Ser Phe Val Pro Val Val Gly Lys lie Ala 
35 40 45 
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Ala Gly Ser Pro 
50 

Leu Pro Ala Glu 
65 

Val Gly Glu Ser 



Val Val Arg Ser 
100 

Met lie Asp Gly 
115 

Gly lie Trp Leu 
130 

Glu Asn Ala Glu 
145 



lie Thr Ala Glu 
55 

lie Val Gly Asp 
70 

Met Arg Asp Ala 
85 

Gin Pro Val Ala 



Glu Ala Thr Val 
120 

Leu Pro His Asn 
135 

lie Met Gly Lys 
150 



Gin Asn lie Glu 
60 

Gly Asp Leu Phe 
75 

Gly lie Leu Thr 
90 

Glu Gin Gly Glu 
105 

Lys Glu Phe His 



Asp Thr Phe Ala 
140 

Val Val Ser Val 
155 



Glu Tyr Tyr Pro 



Met Leu Gin Val 
80 

Gly Asp Trp Val 
95 

Phe Val Ala Ala 
110 

Lys Asp Ser Ser 
125 

Pro lie Pro Ala 



Met Arg Lys Leu 
160 



<210> 201 
<211> 777 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (754) 

<223> RXA02127 

<400> 201 

tttgctaata ccagggtaaa cagccactcc cagggcaatt gaaacacgga ttagatggat 60 



tgagggaaca tcccaaaccc aaagaaccta ggagaacatt atg agt gag aca gtt 

Met Ser Glu Thr Val 
1 5 



115 



tta gtc ata gga gca aca gga age ata ggc cga cat gtt gtc teg gaa 
Leu Val He Gly Ala Thr Gly Ser He Gly Arg His Val Val Ser Glu 
10 15 20 



163 



gca ctt aac cag gga tac caa gtt aag gca ttt gtc cgt age aag tec 
Ala Leu Asn Gin Gly Tyr Gin Val Lys Ala Phe Val Arg Ser Lys Ser 
25 30 35 



211 



cgt gca egg gtg ctt cea get gag gca gag att ate gta gga gac etg 
Arg Ala Arg Val Leu Pro Ala Glu Ala Glu He He Val Gly Asp Leu 
40 45 50 



259 



ctt gat cet tec teg att gag aaa get gta aaa ggc gtc gag gga ate 
Leu Asp Pro Ser Ser He Glu Lys Ala Val Lys Gly Val Glu Gly He 
55 60 65 



307 



att ttc act cae ggc ace tec act cgt aaa age gat gtg egg gat gtt 
He Phe Thr His Gly Thr Ser Thr Arg Lys Ser Asp Val Arg Asp Val 
70 75 80 85 



355 
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gat tac acc ggc gtt gcc aac acg ttg aag gca gtc aag gga aaa gat 403 

Asp Tyr Thr Gly Val Ala Asn Thr Leu Lys Ala Val Lys Gly Lys Asp 

90 95 100 

gta aaa att gtg ctg atg acc gcc gtt gga acg acc cgc cca ggt gtg 451 

Val Lys lie Val Leu Met Thr Ala Val Gly Thr Thr Arg Pro Gly Val 

105 110 115 

get tat gcc gag tgg aag cga cat ggc gag caa ctt gtt cga get age 4 99 

Ala Tyr Ala Glu Trp Lys Arg His Gly Glu Gin Leu Val Arg Ala Ser 

120 125 130 

gga cac ggt tac acc att gtt cgc cct ggt tgg ttt gat tac aac aac 547 

Gly His Gly Tyr Thr lie Val Arg Pro Gly Trp Phe Asp Tyr Asn Asn 

135 140 145 

gat gac gag cgt cag ate gtc atg ctt caa ggc gac ace aat cag teg 595 

Asp Asp Glu Arg Gin lie Val Met Leu Gin Gly Asp Thr Asn Gin Ser 
150 155 160 165 

ggt ggc cca gcc gat ggc gtg att geg cgt gat caa ate geg cga gtt 64 3 

Gly Gly Pro Ala Asp Gly Val lie Ala Arg Asp Gin lie Ala Arg Val 

170 175 180 

ttg gtt age agt ttg aat gat gca aaa gca cga aac aaa ace ttc gag 691 

Leu Val Ser Ser Leu Asn Asp Ala Lys Ala Arg Asn Lys Thr Phe Glu 

185 190 195 

ctt tet gcc act tat gga cct gcc caa gga aag cct gac cgc aac ttt 739 

Leu Ser Ala Thr Tyr Gly Pro Ala Gin Gly Lys Pro Asp Arg Asn Phe 

200 205 210 

tgc age act teg ggc tgacgatacc gatgatattg acg 777 
Cys Ser Thr Ser Gly 
215 



<210> 202 
<211> 218 
<212> PRT 

<213> Corynebacterium glutamieum 
<400> 202 

Met Ser Glu Thr Val Leu Val lie Gly Ala Thr Gly Ser lie Gly Arg 
15 10 15 

His Val Val Ser Glu Ala Leu Asn Gin Gly Tyr Gin Val Lys Ala Phe 
20 25 30 

Val Arg Ser Lys Ser Arg Ala Arg Val Leu Pro Ala Glu Ala Glu lie 
35 40 45 

lie Val Gly Asp Leu Leu Asp Pro Ser Ser lie Glu Lys Ala Val Lys 
50 55 60 

Gly Val Glu Gly lie lie Phe Thr His Gly Thr Ser Thr Arg Lys Ser 
65 70 75 80 



Asp Val Arg Asp Val Asp Tyr Thr Gly Val Ala Asn Thr Leu Lys Ala 
85 90 95 
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Val Lys Gly Lys 
100 

Thr Arg Pro Gly 
115 

Leu Val Arg Ala 
130 

Phe Asp Tyr Asn 
145 

Asp Thr Asn Gin 



Gin lie Ala Arg 
180 

Asn Lys Thr Phe 
195 

Pro Asp Arg Asn 
210 



Asp Val Lys lie 



Val Ala Tyr Ala 
120 

Ser Gly His Gly 
135 

Asn Asp Asp Glu 
150 

Ser Gly Gly Pro 
165 

Val Leu Val Ser 



Glu Leu Ser Ala 
200 

Phe Cys Ser Thr 
215 



Val Leu Met Thr 
105 

Glu Trp Lys Arg 



Tyr Thr lie Val 
140 

Arg Gin He Val 
155 

Ala Asp Gly Val 
170 

Ser Leu Asn Asp 
185 

Thr Tyr Gly Pro 



Ser Gly 



Ala Val Gly Thr 
110 

His Gly Glu Gin 
125 

Arg Pro Gly Trp 



Met Leu Gin Gly 
160 

He Ala Arg Asp 
175 

Ala Lys Ala Arg 
190 

Ala Gin Gly Lys 
205 



<210> 203 
<211> 861 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (838) 
<223> RXA00583 

<400> 203 

ctgagctggc cgcagcagta agggaacgcc gagcagcagc caagtaatta agggcgctag 60 

actgttaaat gtgttaaacc tgcccagact gctgtacccg gtg tat gag cgc cgt 115 

Val Tyr Glu Arg Arg 
1 5 

ctt tta aga gaa eta gac ggc gcc aaa cag ccc ggt cac gtt gcc ate 163 
Leu Leu Arg Glu Leu Asp Gly Ala Lys Gin Pro Gly His Val Ala He 
10 15 20 

atg tgt gat ggc aac ega cge tgg gee egg gaa geg gge ttc act gat 211 
Met Cys Asp Gly Asn Arg Arg Trp Ala Arg Glu Ala Gly Phe Thr Asp 
25 30 35 

gtc age eat ggg cac cga gtg ggt gcc aaa aag ate gge gag atg gtc 259 
Val Ser His Gly His Arg Val Gly Ala Lys Lys He Gly Glu Met Val 
40 45 50 



cgc tgg tgt gat gat gta gac gtc aat etc gtg acc gtt tat ttg ctg 307 
Arg Trp Cys Asp Asp Val Asp Val Asn Leu Val Thr Val Tyr Leu Leu 
55 60 65 

tct atg gaa aac ctt ggg cga tec tec gaa gag ctg caa ttg ctg ttc 355 
Ser Met Glu Asn Leu Gly Arg Ser Ser Glu Glu Leu Gin Leu Leu Phe 
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70 75 80 85 

gat ate ate gcc gat gtc get gat gaa etc gcg cgt cct gaa aec aae 403 

Asp lie lie Ala Asp Val Ala Asp Glu Leu Ala Arg Pro Glu Thr Asn 

90 95 100 

tgt cga gtc egc etc gtt ggt cat tta gat ctg etc cca gae eca gtt 451 

Cys Arg Val Arg Leu Val Gly His Leu Asp Leu Leu Pro Asp Pro Val 

105 110 115 

get tgt cgt tta cgc aaa get gaa gaa get ace gtt aae aae aea ggc 4 99 

Ala Cys Arg Leu Arg Lys Ala Glu Glu Ala Thr Val Asn Asn Thr Gly 

120 125 130 

ate gca gtc aae atg get gtc ggt tat ggc gga cgc cag gaa ate gtt 547 

lie Ala Val Asn Met Ala Val Gly Tyr Gly Gly Arg Gin Glu lie Val 

135 140 145 

gat gcc gtg caa aaa ett ctg ace ate ggc aag gae gag ggc eta age 595 

Asp Ala Val Gin Lys Leu Leu Thr lie Gly Lys Asp Glu Gly Leu Ser 

150 155 160 165 

gtt gat gaa ctg ate gaa tec gtc aag gta gat gcg ate tec act cac 643 

Val Asp Glu Leu lie Glu Ser Val Lys Val Asp Ala lie Ser Thr His 

170 175 180 

ctg tac aec tet ggc caa cca gae eca gae ctg gtg ate cgc ace tct 691 

Leu Tyr Thr Ser Gly Gin Pro Asp Pro Asp Leu Val lie Arg Thr Ser 

185 190 195 

ggt gag cag cga ett tec gga ttc atg ctg tgg caa tct gee tac tee 739 

Gly Glu Gin Arg Leu Ser Gly Phe Met Leu Trp Gin Ser Ala Tyr Ser 

200 205 210 

gaa ate tgg ttc aea gae aec tac tgg cca gcc ttc cga cgc ate gae 787 

Glu lie Trp Phe Thr Asp Thr Tyr Trp Pro Ala Phe Arg Arg lie Asp 

215 220 225 

ttc etc cgc gee att cgc gae tac teg cag cgc age aga aga ttc ggt 835 

Phe Leu Arg Ala lie Arg Asp Tyr Ser Gin Arg Ser Arg Arg Phe Gly 

230 235 240 245 

aaa taaettatte teeaaggaga gae 861 
Lys 



<210> 204 
<211> 246 
<212> PRT 

<213> Corynebacterium glutamieum 
<400> 204 

Val Tyr Glu Arg Arg Leu Leu Arg Glu Leu Asp Gly Ala Lys Gin Pro 
15 10 15 

Gly His Val Ala lie Met Cys Asp Gly Asn Arg Arg Trp Ala Arg Glu 
20 25 30 

Ala Gly Phe Thr Asp Val Ser His Gly His Arg Val Gly Ala Lys Lys 
35 40 45 
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Ile Gly Glu Met Val Arg Trp Cys Asp Asp Val Asp Val Asn Leu Val 
50 55 60 

Thr Val Tyr Leu Leu Ser Met Glu Asn Leu Gly Arg Ser Ser Glu Glu 
65 70 75 80 

Leu Gin Leu Leu Phe Asp lie lie Ala Asp Val Ala Asp Glu Leu Ala 
85 90 95 

Arg Pro Glu Thr Asn Cys Arg Val Arg Leu Val Gly His Leu Asp Leu 
100 105 110 

Leu Pro Asp Pro Val Ala Cys Arg Leu Arg Lys Ala Glu Glu Ala Thr 
115 120 125 

Val Asn Asn Thr Gly lie Ala Val Asn Met Ala Val Gly Tyr Gly Gly 
130 135 140 

Arg Gin Glu lie Val Asp Ala Val Gin Lys Leu Leu Thr lie Gly Lys 
145 150 155 160 

Asp Glu Gly Leu Ser Val Asp Glu Leu lie Glu Ser Val Lys Val Asp 
165 170 175 

Ala lie Ser Thr His Leu Tyr Thr Ser Gly Gin Pro Asp Pro Asp Leu 
180 185 190 

Val lie Arg Thr Ser Gly Glu Gin Arg Leu Ser Gly Phe Met Leu Trp 
195 200 205 

Gin Ser Ala Tyr Ser Glu lie Trp Phe Thr Asp Thr Tyr Trp Pro Ala 
210 215 220 

Phe Arg Arg lie Asp Phe Leu Arg Ala lie Arg Asp Tyr Ser Gin Arg 
225 230 235 240 



Ser Arg Arg Phe Gly Lys 
245 



<210> 205 
<211> 582 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (559) 

<223> RXA00592 

<400> 205 

atacttgggg tgaggacggc tgggagttgg tctcggtcat gcctggtatg aaccctgaga 60 

acctcgttgc ttacatgaag cgtgaggtgg cttagttctt atg get tct aat tec 115 

Met Ala Ser Asn Ser 
1 5 



gaa cgc ctt gea gag ctg ggc att tct ett cct tee gtt gca gcg cct 163 
Glu Arg Leu Ala Glu Leu Gly lie Ser Leu Pro Ser Val Ala Ala Pro 
10 , 15 20 
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gtt get gcg tat gtt cct gcg att cag acc ggt aac cag gtg tgg act 211 

Val Ala Ala Tyr Val Pro Ala lie Gin Thr Gly Asn Gin Val Trp Thr 

25 30 35 

tct ggt cag ctg cct ttc gtt gat ggt cag ctt ccg gcc acc ggc aag 259 

Ser Gly Gin Leu Pro Phe Val Asp Gly Gin Leu Pro Ala Thr Gly Lys 

40 45 50 

gtt ggc get gag gtt tec get gag gat gcg gag aag ttg get egt gcg 307 

Val Gly Ala Glu Val Ser Ala Glu Asp Ala Glu Lys Leu Ala Arg Ala 

55 60 65 

get gcg eta aac get ctt get gcg att gat gcg ctt gtt ggc att gat 355 

Ala Ala Leu Asn Ala Leu Ala Ala lie Asp Ala Leu Val Gly lie Asp 

70 75 80 85 

aag gtc act cgc gtt ttg aag att gtt ggt ttc gtg gcg tct get gat 403 

Lys Val Thr Arg Val Leu Lys lie Val Gly Phe Val Ala Ser Ala Asp 

90 95 100 

gat ttc agt ggt cag cct get gtc gtc aac ggt get tec aat ttg atg 451 

Asp Phe Ser Gly Gin Pro Ala Val Val Asn Gly Ala Ser Asn Leu Met 

105 110 115 

ggt gag gtt ttc ggc gag get ggg gcg cat gcg cgt tct get gtg ggc 4 99 

Gly Glu Val Phe Gly Glu Ala Gly Ala His Ala Arg Ser Ala Val Gly 

120 125 130 

gtg gcg gag ttg ccg etc aac teg cct gtc gag gtc gag gtt ate gtc 547 

Val Ala Glu Leu Pro Leu Asn Ser Pro Val Glu Val Glu Val lie Val 

135 140 145 

gag ate gcg cag tagcaegett ttcgacgcaa aat 582 

Glu lie Ala Gin 

150 



<210> 206 
<211> 153 
<212> PRT 

<213> Corynebaeterium glutartiicum 
<400> 206 

Met Ala Ser Asn Ser Glu Arg Leu Ala Glu Leu Gly lie Ser Leu Pro 
15 10 15 

Ser Val Ala Ala Pro Val Ala Ala Tyr Val Pro Ala lie Gin Thr Gly 
20 25 30 

Asn Gin Val Trp Thr Ser Gly Gin Leu Pro Phe Val Asp Gly Gin Leu 
35 40 45 

Pro Ala Thr Gly Lys Val Gly Ala Glu Val Ser Ala Glu Asp Ala Glu 
50 55 60 

Lys Leu Ala Arg Ala Ala Ala Leu Asn Ala Leu Ala Ala lie Asp Ala 
65 70 75 80 



Leu Val Gly lie Asp Lys Val Thr Arg Val Leu Lys lie Val Gly Phe 
85 90 95 
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Val Ala Ser Ala Asp Asp Phe Ser Gly Gin Pro Ala Val Val Asn Gly 
100 105 110 

Ala Ser Asn Leu Met Gly Glu Val Phe Gly Glu Ala Gly Ala His Ala 
115 120 125 

Arg Ser Ala Val Gly Val Ala Glu Leu Pro Leu Asn Ser Pro Val Glu 
130 135 140 



Val Glu Val lie Val Glu lie Ala Gin 



145 



150 



<210> 207 
<211> 182 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (159) 
<223> RXA00630 

<400> 207 

gca aag ate ctg gat aac gtg tgg cac tac gat ttt ggt ggc gac ggc 4 8 
Ala Lys lie Leu Asp Asn Val Trp His Tyr Asp Phe Gly Gly Asp Gly 
15 10 15 

aac gtc gtg gaa tec tac ate tec tac ctg cgc cgc aag gtg gac acc 96 
Asn Val Val Glu Ser Tyr lie Ser Tyr Leu Arg Arg Lys Val Asp Thr 
20 25 30 

eag gat ccg cag eta att cag act gtt egt ggc gtt gga tat gtt ctg 144 
Gin Asp Pro Gin Leu lie Gin Thr Val Arg Gly Val Gly Tyr Val Leu 
35 40 45 

cgc acc cca egt age taaattctce tatggaaaat ect 182 
Arg Thr Pro Arg Ser 
50 



<210> 208 
<211> 53 
<212> PRT 

<213> Corynebacterium glutamieum 
<400> 208 

Ala Lys lie Leu Asp Asn Val Trp His Tyr Asp Phe Gly Gly Asp Gly 
15 10 15 

Asn Val Val Glu Ser Tyr lie Ser Tyr Leu Arg Arg Lys Val Asp Thr 
20 25 30 

Gin Asp Pro Gin Leu lie Gin Thr Val Arg Gly Val Gly Tyr Val Leu 
35 40 45 



Arg Thr Pro Arg Ser 
50 
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<210> 209 
<211> 484 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (484) 

<223> FRXA00638 

<400> 209 

aatttcaact ctttcagtac attcacagtt agtattcagt ggtgttgaag ttccagggtg 60 

ttcactagtg ggaagttaat cattccgcta atggacacca atg gaa gag ata aaa 115 

Met Glu Glu lie Lys 
1 5 

atg gac aac cag tct gac gga caa ate cgc gta etc gtc gtt gat gac 163 
Met Asp Asn Gin Ser Asp Gly Gin lie Arg Val Leu Val Val Asp Asp 
10 15 20 

gag cca aac ate gtc gag ctg etc acc gta age ctt aaa ttc caa gge 211 
Glu Pro Asn lie Val Glu Leu Leu Thr Val Ser Leu Lys Phe Gin Gly 
25 30 35 

ttc gea gtg atg acc gee aac gat gge aat. gaa. gcc ctg aag att get 259 
Phe Ala Val Met Thr Ala Asn Asp Gly Ash Glu Ala Leu Lys lie Ala 
40 45 50 

egt gag ttc cgt cca gac gea tac ate etc gat gtc atg atg cca gga 307 
Arg Glu Phe Arg Pro Asp Ala Tyr lie Leu Asp Val Met Met Pro Gly 
55 60 65 

atg gac gge ttc gag ctg ctg ace aag ctg cgc gge gaa gge ctt gac 355 
Met Asp Gly Phe Glu Leu Leu Thr Lys Leu Arg Gly Glu Gly Leu Asp 
70 75 80 85 

age cca gtt ctg tac etc ace gea aag gat gcc gtg gag cac cgc ate 403 
Ser Pro Val Leu Tyr Leu Thr Ala Lys Asp Ala Val Glu His Arg lie 
90 95 100 

cac gge ctg acc ate gge get gac gac tac gtg acc aag cet ttc tec 451 
His Gly Leu Thr lie Gly Ala Asp Asp Tyr Val Thr Lys Pro Phe Ser 
105 110 115 

ctg gaa gaa gta ate ace cgc ctg ege gtg att 4 84 

Leu Glu Glu Val lie Thr Arg Leu Arg Val lie 
120 125 



<210> 210 
<211> 128 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 210 

Met Glu Glu- lie Lys Met Asp Asn Gin Ser Asp Gly Gin lie Arg Val 
15 10 15 

Leu Val Val Asp Asp Glu Pro Asn lie Val Glu Leu Leu Thr Val Ser 
20 25 30 
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Leu Lys Phe Gin Gly Phe Ala Val Met Thr Ala Asn Asp Gly Asn Glu 
35 40 45 

Ala Leu Lys He Ala Arg Glu Phe Arg Pro Asp Ala Tyr He Leu Asp 
50 55 60 

Val Met Met Pro Gly Met Asp Gly Phe Glu Leu Leu Thr Lys Leu Arg 
65 70 75 80 

Gly Glu Gly Leu Asp Ser Pro Val Leu Tyr Leu Thr Ala Lys Asp Ala 
85 90 95 

Val Glu His Arg lie His Gly Leu Thr He Gly Ala Asp Asp Tyr Val 
100 105 110 

Thr Lys Pro Phe Ser Leu Glu Glu Val He Thr Arg Leu Arg Val He 
115 120 125 



<210> 211 
<211> 1251 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1228) 
<223> RXA00894 

<400> 211 

gatgccctcg ttttggtgct ggtccaagac gtagcgctgt agttttctcg gatttgttgg 60 

aactagtcgt aattagtcgg attttaagga ggctcacgcc atg ggc att gag ttt 115 

Met Gly He Glu Phe 
1 5 

aag cgt tea ccg cga ccc acc ctg ggc gtt gag tgg gaa att gca ctt 163 
Lys Arg Ser Pro Arg Pro Thr Leu Gly Val Glu Trp Glu He Ala Leu 
10 15 20 

gtt gat cca gaa aca cgt gat eta gcc ccg cgc get gca gaa ata eta 211 
Val Asp Pro Glu Thr Arg Asp Leu Ala Pro Arg Ala Ala Glu He Leu 
25 30 35 

gag att gtg gcc aag aac cac cct gag gtg cac etc gag cgc gaa ttc 259 
Glu He Val Ala Lys Asn His Pro Glu Val His Leu Glu Arg Glu Phe 
40 45 50 

etc caa aac acc gtg gag ctt gtc acc gga gtg tgc gac acc gtc ccc 307 
Leu Gin Asn Thr Val Glu Leu Val Thr Gly Val Cys Asp Thr Val Pro 
55 60 65 

gaa gcg gtg gca gag ctt tec cac gat eta gat gcg ctg aaa gaa gca 355 
Glu Ala Val Ala Glu Leu Ser His Asp Leu Asp Ala Leu Lys Glu Ala 
70 75 80 85 



gcg gat tct etc ggg ctt egg ttg tgg acc tct gga tec cac cca ttt 



403 
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Ala Asp Ser Leu Gly Leu Arg Leu Trp Thr Ser Gly Ser His Pro Phe 
90 95 100 

teg gat ttc cgc gaa aac cca gta tct gaa aaa ggc tec tac gac gag 451 
Ser Asp Phe Arg Glu Asn Pro Val Ser Glu Lys Gly Ser Tyr Asp Glu 
105 110 115 

ate ate geg cge acc caa tac tgg gga aac cag atg ttg att tgg ggc 4 99 
lie lie Ala Arg Thr Gin Tyr Trp Gly Asn Gin Met Leu lie Trp Gly 
120 125 130 

att eac gte eac gtg ggc ate age cat gaa gat cgc gtg tgg eeg ate 547 
He His Val His Val Gly He Ser His Glu Asp Arg Val Trp Pro He 
135 140 145 

ate aat gcg ctg ctg aca aat tac cca eat ctg ttg gca ett tct gca 595 
He Asn Ala Leu Leu Thr Asn Tyr Pro His Leu Leu Ala Leu Ser Ala 
150 155 160 165 

age tct cca gca tgg gac gga ett gat acc ggt tat gee tec aac egg 643 
Ser Ser Pro Ala Trp Asp Gly Leu Asp Thr Gly Tyr Ala Ser Asn Arg 
170 175 180 

acg atg etc tac caa cag ctg cct aca gee gga ctg cca tac caa ttc 691 
Thr Met Leu Tyr Gin Gin Leu Pro Thr Ala Gly Leu Pro Tyr Gin Phe 
185 , • • 190 195 

caa age tgg gat gaa tgg tgc age tac atg gcg gat caa gat aaa tec 739 
Gin Ser Trp Asp Glu Trp Cys Ser Tyr Met Ala Asp Gin Asp Lys Ser 
200 205 210 

ggt gte ate aac eac acc gga tec atg eac ttt gat ate cge eee gca 787 
Gly Val He Asn His Thr Gly Ser Met His Phe Asp He Arg Pro Ala 
215 220 225 

tec aaa tgg gga acc ate gaa gte cge gtg gee gat tct ace tee aac 835 
Ser Lys Trp Gly Thr He Glu Val Arg Val Ala Asp Ser Thr Ser Asn 
230 235 240 245 

ctg egg gaa ctg tct gee ate gtg gcg ttg ace eac tgt etc gtg gtg 883 
Leu Arg Glu Leu Ser Ala He Val Ala Leu Thr His Cys Leu Val Val 
250 255 260 

eac tac gac cge atg ate gac get ggc gaa gag ett eee tee ctg caa 931 
His Tyr Asp Arg Met He Asp Ala Gly Glu Glu Leu Pro Ser Leu Gin 
265 270 275 

caa tgg eac gtt teg gaa aat aaa tgg cge gcg get agg tat ggt ctg 979 
Gin Trp His Val Ser Glu Asn Lys Trp Arg Ala Ala Arg Tyr Gly Leu 
280 285 290 

gat gee gaa ate ate att tec aga gac acc gat gaa gcg atg gtt caa 1027 
Asp Ala Glu He He He Ser Arg Asp Thr Asp Glu Ala Met Val Gin 
295 300 305 

gac gaa etc cge cga eta gta geg caa ttg atg cet eta gee aac gaa 1075 
Asp Glu Leu Arg Arg Leu Val Ala Gin Leu Met Pro Leu Ala Asn Glu 
310 315 320 325 

etc ggc tgc get cgt gag ett gaa ett gtg ttg gaa ate ctg gaa cgt 1123 
Leu Gly Cys Ala Arg Glu Leu Glu Leu Val Leu Glu He Leu Glu Arg 
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330 335 340 

ggt ggt gga tac gaa cgc caa cgc aga gtg ttt aaa gaa act ggc agt 1171 
Gly Gly Gly Tyr Glu Arg Gin Arg Arg Val Phe Lys Glu Thr Gly Ser 
345 350 355 

tgg aaa get gca gtt gat tta gcc tgc gac gaa etc aac gac etc aaa 1219 
Trp Lys Ala Ala Val Asp Leu Ala Cys Asp Glu Leu Asn Asp Leu Lys 
360 365 370 

gca etg gac taaatagcta tggtggaatc cca 1251 
Ala Leu Asp 
375 



<210> 212 
<211> 376 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 212 

Met Gly lie Glu Phe Lys Arg Ser Pro Arg Pro Thr Leu Gly Val Glu 
15 10 15 

Trp Glu lie Ala Leu Val Asp Pro Glu Thr Arg Asp Leu Ala Pro Arg 

20 . . : ■ , 25 30 

Ala Ala Glu lie Leu Glu lie Val Ala Lys Asn His Pro Glu Val His 
35 40 45 

Leu Glu Arg Glu Phe Leu Gin Asn Thr Val Glu Leu Val Thr Gly Val 
50 55 60 

Cys Asp Thr Val Pro Glu Ala Val Ala Glu Leu Ser His Asp Leu Asp 
65 70 75 80 

Ala Leu Lys Glu Ala Ala Asp Ser Leu Gly Leu Arg Leu Trp Thr Ser 
85 90 95 

Gly Ser His Pro Phe Ser Asp Phe Arg Glu Asn Pro Val Ser Glu Lys 
100 105 110 

Gly Ser Tyr Asp Glu lie lie Ala Arg Thr Gin Tyr Trp Gly Asn Gin 
115 120 125 

Met Leu lie Trp Gly lie His Val His Val Gly lie Ser His Glu Asp 
130 135 140 

Arg Val Trp Pro lie lie Asn Ala Leu Leu Thr Asn Tyr Pro His Leu 
145 150 155 160 

Leu Ala Leu Ser Ala Ser Ser Pro Ala Trp Asp Gly Leu Asp Thr Gly 
165 170 175 

Tyr Ala Ser Asn Arg Thr Met Leu Tyr Gin Gin Leu Pro Thr Ala Gly 
180 185 190 

Leu Pro Tyr Gin Phe Gin Ser Trp Asp Glu Trp Cys Ser Tyr Met Ala 
195 200 205 



Asp Gin Asp Lys Ser Gly Val lie Asn His Thr Gly Ser Met His Phe 
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210 215 220 

Asp lie Arg Pro Ala Ser Lys Trp Gly Thr lie Glu Val Arg Val Ala 
225 230 235 240 

Asp Ser Thr Ser Asn Leu Arg Glu Leu Ser Ala lie Val Ala Leu Thr 
245 250 255 

His Cys Leu Val Val His Tyr Asp Arg Met lie Asp Ala Gly Glu Glu 
260 265 270 

Leu Pro Ser Leu Gin Gin Trp His Val Ser Glu Asn Lys Trp Arg Ala 
275 280 285 

Ala Arg Tyr Gly Leu Asp Ala Glu lie lie lie Ser Arg Asp Thr Asp 
290 295 300 

Glu Ala Met Val Gin Asp Glu Leu Arg Arg Leu Val Ala Gin Leu Met 
305 310 315 320 

Pro Leu Ala Asn Glu Leu Gly Cys Ala Arg Glu Leu Glu Leu Val Leu 
325 330 335 

Glu lie Leu Glu Arg Gly Gly Gly Tyr Glu Arg Gin Arg Arg Val Phe 
340 345 350 

Lys Glu Thr Gly Ser Trp Lys Ala Ala Val Asp Leu Ala Cys Asp Glu 
355 360 365 

Leu Asn Asp Leu Lys Ala Leu Asp 
370 375 



<210> 213 
<211> 687 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (664) 

<223> RXA01450 

<400> 213 

atgtgaagcg aaatttcacc tttttggagg cagtcgacaa tgctctgggc actgttttgt 60 

gcctcctgat taggttctta cccaacgatt gctaggatat gtg cct gtg acc ctt 115 

Val Pro Val Thr Leu 
1 5 

act ctt gga ate gtc ggc ctg ccc aac gtt ggc aag tec acc ctg ttc 163 
Thr Leu Gly lie Val Gly Leu Pro Asn Val Gly Lys Ser Thr Leu Phe 
10 15 20 

aac gcc ctg act cgc aat gac gtg etc gca gcg aac tac ccg ttc gee 211 
Asn Ala Leu Thr Arg Asn Asp Val Leu Ala Ala Asn Tyr Pro Phe Ala 
25 30 35 

acc ate gag cca aac gtg ggc ctt gtc gag ctt cca gac get cgc ctt 259 
Thr lie Glu Pro Asn Val Gly Leu Val Glu Leu Pro Asp Ala Arg Leu 
40 45 50 
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gaa cgc ctt tct gaa ate ttc ggc tct gag cgc ate ctg cca gca acc 307 
Glu Arg Leu Ser Glu lie Phe Gly Ser Glu Arg lie Leu Pro Ala Thr 
55 60 65 

gtg tct ttc gtt gac ate gcc gga ate gtt aag gga get tee gaa gge 355 
Val Ser Phe Val Asp lie Ala Gly lie Val Lys Gly Ala Ser Glu Gly 
70 75 80 85 

gaa gga atg gge aac get tte ett gee aac ate egc gaa gea gac get 403 
Glu Gly Met Gly Asn Ala Phe Leu Ala Asn lie Arg Glu Ala Asp Ala 
90 95 100 

ate tgt eag gtt gtg ege gca tte get gac gaa aac gte att eac gtc 451 
lie Cys Gin Val Val Arg Ala Phe Ala Asp Glu Asn Val lie His Val 
105 110 -115 

gat ggt gaa gtt aac cea gca ace gat ate tet gtg ate aac acc gag 4 99 
Asp Gly Glu Val Asn Pro Ala Thr Asp lie Ser Val lie Asn Thr Glu 
120 125 130 

ctg ate etc gcc gac ctg cag acc gtg gaa aaa gea etc cca egc etc 547 
Leu lie Leu Ala Asp Leu Gin Thr Val Glu Lys Ala Leu Pro Arg Leu 
135 140 145 

gaa aag gat gca cgc aaa gac aag gga ctt gge gaa gtc gta gat gag . . ..5 95: 
Glu Lys Asp Ala Arg Lys Asp Lys Gly Leu Gly Glu Val Val Asp Glu 
150 155 160 165 

ace aaa aaa gee ett gcg ate ttg age gat gac ege acc ttg ttt etc 643 
Thr Lys Lys Ala Leu Ala lie Leu Ser Asp Asp Arg Thr Leu Phe Leu 
170 175 180 

tgc age aaa age tgg ega eat tgatctggcc ctcctgcgcg ate 687 
Cys Ser Lys Ser Trp Arg His 
185 



<210> 214 
<211> 188 
<212> PRT 

<213> Corynebacterium glutamieum 
<400> 214 

Val Pro Val Thr Leu Thr Leu Gly lie Val Gly Leu Pro Asn Val Gly 
15 10 15 

Lys Ser Thr Leu Phe Asn Ala Leu Thr Arg Asn Asp Val Leu Ala Ala 
20 25 30 

Asn Tyr Pro Phe Ala Thr lie Glu Pro Asn Val Gly Leu Val Glu Leu 
35 40 45 

Pro Asp Ala Arg Leu Glu Arg Leu Ser Glu lie Phe Gly Ser Glu Arg 
50 55 60 

lie Leu Pro Ala Thr Val Ser Phe Val Asp lie Ala Gly lie Val Lys 
65 70 75 80 



Gly Ala Ser Glu Gly Glu Gly Met Gly Asn Ala Phe Leu Ala Asn lie 
85 90 95 
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Arg Glu Ala Asp 
100 

Asn Val lie His 
115 

Val lie Asn Thr 
130 

Ala Leu Pro Arg 
145 

Glu Val Val Asp 



Arg Thr Leu Phe 
180 



Ala lie Cys Gin 



Val Asp Gly Glu 
120 

Glu Leu lie Leu 
135 

Leu Glu Lys Asp 
150 

Glu Thr Lys Lys 
165 

Leu Cys Ser Lys 



Val Val Arg Ala 
105 

Val Asn Pro Ala 



Ala Asp Leu Gin 
140 

Ala Arg Lys Asp 
155 

Ala Leu Ala lie 
170 

Ser Trp Arg His 
185 



Phe Ala Asp Glu 
110 

Thr Asp lie Ser 
125 

Thr Val Glu Lys 



Lys Gly Leu Gly 
160 

Leu Ser Asp Asp 
175 



<210> 215 
<211> 690 
<212> DNA 

<213> Corynebacterium glutamicum 

^<:^20> ; A . 

<221> CDS 
<222> (101) . . (667) 
<223> RXA01451 

<400> 215 

gtggaaaaag cactcccacg cctcgaaaag gatgcacgca aagacaaggg acttggcgaa 60 

gtcgtagatg agaccaaaaa agcccttgcg atcttgagcg atg acc gca cct tgt 115 

Met Thr Ala Pro Cys 
1 5 

ttc tct gca gca aaa get ggc gac att gat ctg gcc etc ctg cgc gat 163 
Phe Ser Ala Ala Lys Ala Gly Asp lie Asp Leu Ala Leu Leu Arg Asp 
10 15 20 

etc cac ctg atg aca gca aag cct ttc etc tac gte ttc aac tec gae 211 
Leu His Leu Met Thr Ala Lys Pro Phe Leu Tyr Val Phe Asn Ser Asp 
25 30 35 

gaa aaa gtg etc ace gac gae gcc aag aag gac gaa etc cgc gca eta 259 
Glu Lys Val Leu Thr Asp Asp Ala Lys Lys Asp Glu Leu Arg Ala Leu 
40 45 50 

gtc gcg cca gca gac tgc gta ttc ctt gac gca caa act gaa acc gaa 307 
Val Ala Pro Ala Asp Cys Val Phe Leu Asp Ala Gin Thr Glu Thr Glu 
55 60 65 

ett ctt gaa etc gaa gaa gac gaa gca gca gaa etc etc gaa get gta 355 
Leu Leu Glu Leu Glu Glu Asp Glu Ala Ala Glu Leu Leu Glu Ala Val 
70 75 80 85 



ggc caa aeg gaa cca ggc eta eac tec etc gca cgt gca gga ttt gaa 
Gly Gin Thr Glu Pro Gly Leu His Ser Leu Ala Arg Ala Gly Phe Glu 
90 95 100 



403 
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acc etc gga eta cag ace tac etc acc geg ggt cet aag gaa tea cgc 451 
Thr Leu Gly Leu Gin Thr Tyr Leu Thr Ala Gly Pro Lys Glu Ser Arg 
105 110 115 



gee tgg acc ate eac aag ggc gac ace get cea cag gea gea gge gtt 
Ala Trp Thr lie His Lys Gly Asp Thr Ala Pro Gin Ala Ala Gly Val 
120 125 130 



499 



ate eat tet gac ttc gaa cgc ggc ttc ate aag get gaa ate gtc tec 547 
lie His Ser Asp Phe Glu Arg Gly Phe lie Lys Ala Glu lie Val Ser 
135 140 145 

ttc gaa gat ett gac get get ggt tec atg geg gaa gee aag gee cag 595 
Phe Glu Asp Leu Asp Ala Ala Gly Ser Met Ala Glu Ala Lys Ala Gin 
150 155 160 165 

ggc aaa gtc cgc caa gaa ggt aag gac tac gtg atg gtc gat gge gac 643 
Gly Lys Val Arg Gin Glu Gly Lys Asp Tyr Val Met Val Asp Gly Asp 
170 175 180 

gtt gtg gag ttc egg ttt aac gtc tagegttatt gaegctcctc gtt 690 
Val Val Glu Phe Arg Phe Asn Val 
185 



<210> 216 . - 

<211> 189 
<212> PRT 

<213> Corynebacterium glutamieum 
<400> 216 

Met Thr Ala Pro Cys Phe Ser Ala Ala Lys Ala Gly Asp lie Asp Leu 
15 10 15 

Ala Leu Leu Arg Asp Leu His Leu Met Thr Ala Lys Pro Phe Leu Tyr 
20 25 30 

Val Phe Asn Ser Asp Glu Lys Val Leu Thr Asp Asp Ala Lys Lys Asp 
35 40 45 

Glu Leu Arg Ala Leu Val Ala Pro- Ala Asp Cys Val Phe Leu Asp Ala 
50 55 60 

Gin Thr Glu Thr Glu Leu Leu Glu Leu Glu Glu Asp Glu Ala Ala Glu 
65 70 75 80 

Leu Leu Glu Ala Val Gly Gin Thr Glu Pro Gly Leu His Ser Leu Ala 
85 90 95 

Arg Ala Gly Phe Glu Thr Leu Gly Leu Gin Thr Tyr Leu Thr Ala Gly 
100 105 110 

Pro Lys Glu Ser Arg Ala Trp Thr lie His Lys Gly Asp Thr Ala Pro 
115 120 125 

Gin Ala Ala Gly Val lie His Ser Asp Phe Glu Arg Gly Phe lie Lys 
130 135 140 

Ala Glu lie Val Ser Phe Glu Asp Leu Asp Ala Ala Gly Ser Met Ala 
145 150 155 160 
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Glu Ala Lys Ala Gin Gly Lys Val Arg Gin Glu Gly Lys Asp Tyr Val 
165 170 175 

Met Val Asp Gly Asp Val Val Glu Phe Arg Phe Asn Val 
180 185 



<210> 217 
<211> 1626 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1603) 
<223> RXA02376 

<400> 217 

actggtagga tcgaagaacc ttggcgccca cacatccccc tttatttttc tacttatacg 60 



tcggcgcccg ttttatcccg atcaggagtg acaccgtttt atg aac cga ttt att 

Met Asn Arg Phe lie 
1 5 



115 



gac cgc gtt gtg eta cac etc gee gea ggt gae gge gge aat ggt tgt 
Asp Arg Val Val Leu His Leu Ala Ala Gly Asp Gly Gly-Asn Gly Cys 
10 15 20 



163 



gte teg gtg eae cge gaa aaa ttc aag cea ctt ggt gga eca gae gge 
Val Ser Val His Arg Glu Lys Phe Lys Pro Leu Gly Gly Pro Asp Gly 
25 30 35 



211 



gge aae gge gge eae ggt gga gac ate ate ttg gaa gte ace gea cag 
Gly Asn Gly Gly His Gly Gly Asp He He Leu Glu Val Thr Ala Gin 
40 45 50 



259 



gte cac ace ctg ctt gac ttc cac ttc eae cea eae gtg aag gee gag 
Val His Thr Leu Leu Asp Phe His Phe His Pro His Val Lys Ala Glu 
55 60 65 



307 



cgc gge get aac gge get gge gat cat cgc aac ggt gee cga gge aag 
Arg Gly Ala Asn Gly Ala Gly Asp His Arg Asn Gly Ala Arg Gly Lys 
70 75 80 85 



355 



gae ctt gte ttg gaa gtt cea cea gga act gte gtg ctt aat gaa aag 
Asp Leu Val Leu Glu Val Pro Pro Gly Thr Val Val Leu Asn Glu Lys 
90 95 100 



403 



gge gag act ctg gea gae ctg ace age gtg gge atg aag ttc ate get 
Gly Glu Thr Leu Ala Asp Leu Thr Ser Val Gly Met Lys Phe He Ala 
105 110 115 



451 



get get gge ggt aac gge ggt ttg ggt aae gea gcg ctt gee tec aag 
Ala Ala Gly Gly Asn Gly Gly Leu Gly Asn Ala Ala Leu Ala Ser Lys 
120 125 130 



499 



get cgt aag gee eca gge ttc gee ctg ate ggt gag cea gge gag gee 
Ala Arg Lys Ala Pro Gly Phe Ala Leu He Gly Glu Pro Gly Glu Ala 
135 140 145 



547 



eae gae ttg att ctt gaa etc aaa tee atg gea gat gtg gga ttg gtg 



595 
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His Asp Leu lie Leu Glu Leu Lys Ser Met Ala Asp Val Gly Leu Val 
150 155 160 165 

ggc ttc cca tea gcc ggc aaa tea tea ctg att tct gtg atg tct gea 643 

Gly Phe Pro Ser Ala Gly Lys Ser Ser Leu lie Ser Val Met Ser Ala 

170 175 180 

gea aag cca aag ate ggt gat tae cea tte aee ace ctg cag cca aae 691 

Ala Lys Pro Lys lie Gly Asp Tyr Pro Phe Thr Thr Leu Gin Pro Asn 

185 190 195 

etc ggc gta gtt aac gtt ggt cat gag act tte acc atg gea gac gtg 739 

Leu Gly Val Val Asn Val Gly His Glu Thr Phe Thr Met Ala Asp Val 
200 205 210 

cct ggt ttg ate ect ggt get tct gag ggc aag ggc ttg ggt ctg gat 787 

Pro Gly Leu lie Pro Gly Ala Ser Glu Gly Lys Gly Leu Gly Leu Asp 
215 220 225 

ttc ttg cgc cac att gag cgc acc tec gtg ctg gtt cac gtt gtc gat 835 

Phe Leu Arg His lie Glu Arg Thr Ser Val Leu Val His Val Val Asp 
230 235 240 245 

acc gea acg atg gat cca ggc cgc gat ccg ate tct gat att gag get 883 

Thr Ala Thr Met Asp Pro Gly Arg Asp Pro lie Ser Asp lie Glu Ala 

250 255 , . . 260 

ttg gaa gea gaa ctt gee gcc tae cag teg get ttg gat gaa gac acc 931 

Leu Glu Ala Glu Leu Ala Ala Tyr Gin Ser Ala Leu Asp Glu Asp Thr 

265 270 275 

gga ctt ggt gac ttg age eag cgc cct cgc ctt gtt gtg ttg aac aag 97 9 

Gly Leu Gly Asp Leu Ser Gin Arg Pro Arg Leu Val Val Leu Asn Lys 
280 285 290 

get gat gtc cct gag get gaa gag ctt get gag ttc etc aaa gaa gat 1027 

Ala Asp Val Pro Glu Ala Glu Glu Leu Ala Glu Phe Leu Lys Glu Asp 
295 300 305 

att gag aag caa ttc gga tgg ecc gtg ttc att ate tec gea gtg gea 1075 

He Glu Lys Gin Phe Gly Trp Pro Val Phe He He Ser Ala Val Ala 
310 315 320 325 

cgc aag ggc ttg gat cct ttg aag tae aag ctg ctg gaa ate gtc cag 1123 

Arg Lys Gly Leu Asp Pro Leu Lys Tyr Lys Leu Leu Glu He Val Gin 

330 335 340 

gat gee ega aag aag cgt cea aag gag aag get gag tct gtc ate att 1171 

Asp Ala Arg Lys Lys Arg Pro Lys Glu Lys Ala Glu Ser Val He He 

345 350 355 

aag cct aag get gtt gat cac cgc act aag ggg cag ttc eag ate aag 1219 

Lys Pro Lys Ala Val Asp His Arg Thr Lys Gly Gin Phe Gin He Lys 
360 365 370 

cet gac cca gag gtt cag ggc gga ttc ate ate acc ggc gaa aag cca 1267 

Pro Asp Pro Glu Val Gin Gly Gly Phe He He Thr Gly Glu Lys Pro 
375 380 385 

gag cgc tgg att ttg cag acc gac ttt gaa aac gac gaa gea gtt ggc 1315 

Glu Arg Trp He Leu Gin Thr Asp Phe Glu Asn Asp Glu Ala Val Gly 
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390 395 400 405 

tac ctg get gac cgt ctg gcc aag ttg ggc att gag gac ggg ctt cgt 1363 
Tyr Leu Ala Asp Arg Leu Ala Lys Leu Gly lie Glu Asp Gly Leu Arg 
410 415 420 

aag gca gga gca cat gtg ggt gca aac gtc acc ate gga ggc att tec 1411 
Lys Ala Gly Ala His Val Gly Ala Asn Val Thr lie Gly Gly lie Ser 
425 430 435 

tte gag tgg gag eea atg acc ace get ggc gac gat cca gtc ctt acc 1459 
Phe Glu Trp Glu Pro Met Thr Thr Ala Gly Asp Asp Pro Val Leu Thr 
440 445 450 

gga cgt ggc acc gat gtg cgc ctt gaa cag acc tct cgt ate tet get 1507 
Gly Arg Gly Thr Asp Val Arg Leu Glu Gin Thr Ser Arg lie Ser Ala 
455 460 465 



gca gag cgt aaa cgc gca tet cag gta 
Ala Glu Arg Lys Arg Ala Ser Gin Val 
470 475 

ttg gat tat ggc gag gac caa gag get 
Leu Asp Tyr Gly Glu Asp Gin Glu Ala 
490 

taaaaccgag caettttcag gtc 



cgt cgt ggc etc ate gat gag 1555 
Arg Arg Gly Leu lie Asp Glu 
480 485 

tec cgc gaa cgc tgg gaa gga 1603 
Ser Arg Glu Arg Trp Glu Gly 
495 500 

1626 



<210> 218 
<211> 501 
<212> PRT 

<213> Corynebaeterium glutamicum 
<400> 218 

Met Asn Arg Phe lie Asp Arg Val Val Leu His Leu Ala Ala Gly Asp 
15 10 15 

Gly Gly Asn Gly Cys Val Ser Val His Arg Glu Lys Phe Lys Pro Leu 
20 25 30 

0 

Gly Gly Pro Asp Gly Gly Asn Gly Gly His Gly Gly Asp lie lie Leu 
35 40 45 

Glu Val Thr Ala Gin Val His Thr Leu Leu Asp Phe His Phe His Pro 
50 55 60 

His Val Lys Ala Glu Arg Gly Ala Asn Gly Ala Gly Asp His Arg Asn 
65 70 75 80 

Gly Ala Arg Gly Lys Asp Leu Val Leu Glu. Val Pro Pro Gly Thr Val 
85 90 95 

Val Leu Asn Glu Lys Gly Glu Thr Leu Ala Asp Leu Thr Ser Val Gly 
100 105 110 

Met Lys Phe lie Ala Ala Ala Gly Gly Asn Gly Gly Leu Gly Asn Ala 
115 120 125 

Ala Leu Ala Ser Lys Ala Arg Lys Ala Pro Gly Phe Ala Leu lie Gly 
130 135 140 
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Glu Pro Gly Glu Ala His Asp Leu lie Leu Glu Leu Lys Ser Met Ala 
145 150 155 160 

Asp Val Gly Leu Val Gly Phe Pro Ser Ala Gly Lys Ser Ser Leu lie 
165 170 175 

Ser Val Met Ser Ala Ala Lys Pro Lys lie Gly Asp Tyr Pro Phe Thr 
180 185 190 

Thr Leu Gin Pro Asn Leu Gly Val Val Asn Val Gly His Glu Thr Phe 
195 200 205 

Thr Met Ala Asp Val Pro Gly Leu lie Pro Gly Ala Ser Glu Gly Lys 
210 215 220 

Gly Leu Gly Leu Asp Phe Leu Arg His lie Glu Arg Thr Ser Val Leu 
225 230 235 240 

Val His Val Val Asp Thr Ala Thr Met Asp Pro Gly Arg Asp Pro lie 
245 250 255 

Ser Asp lie Glu Ala Leu Glu Ala Glu Leu Ala Ala Tyr Gin Ser Ala 
260 265 270 

Leu Asp Glu Asp Thr Gly Leu Gly-. Asp Leu Ser Gin Arg Pro Arg Leu 
275 280 285 

Val Val Leu Asn Lys Ala Asp Val Pro Glu Ala Glu Glu Leu Ala Glu 
290 295 300 

Phe Leu Lys Glu Asp lie Glu Lys Gin Phe Gly Trp Pro Val Phe lie 
305 310 315 320 

lie Ser Ala Val Ala Arg Lys Gly Leu Asp Pro Leu Lys Tyr Lys Leu 
325 330 335 

Leu Glu lie Val Gin Asp Ala Arg Lys Lys Arg Pro Lys Glu Lys Ala 
340 345 350 

Glu Ser Val lie lie Lys Pro Lys Ala Val Asp His Arg Thr Lys Gly 
355 360 365 ' 

Gin Phe Gin lie Lys Pro Asp Pro Glu Val Gin Gly Gly Phe lie lie 
370 375 380 

Thr Gly Glu Lys Pro Glu Arg Trp lie Leu Gin Thr Asp Phe Glu Asn 
385 390 395 400 

Asp Glu Ala Val Gly Tyr Leu Ala Asp Arg Leu Ala Lys Leu Gly lie 
405 410 415 

Glu Asp Gly Leu Arg Lys Ala Gly Ala His Val Gly Ala Asn Val Thr 
420 425 430 

lie Gly Gly lie Ser Phe Glu Trp Glu Pro Met Thr Thr Ala Gly Asp 
435 440 445 



Asp Pro Val Leu Thr Gly Arg Gly Thr Asp Val Arg Leu Glu Gin Thr 
450 455 460 
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Ser Arg lie Ser Ala 
465 

Gly Leu lie Asp Glu 
485 

Glu Arg Trp Glu Gly 
500 



Ala Glu Arg Lys Arg 
470 

Leu Asp Tyr Gly Glu 
490 



Ala Ser Gin Val Arg Arg 
475 480 

Asp Gin Glu Ala Ser Arg 
495 



<210> 219 
<211> 605 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (582) 
<223> RXA01065 

<400> 219 

ate ctt gaa gca gtc cgc aag gta teg cct aaa act cct ate etc ggc 48 

lie Leu Glu Ala Val Arg Lys Val Ser Pro Lys Thr Pro lie Leu Gly 

15 10 15 

ate ate ace aaa gca .gac/ age gtc tea cgt gac ttg gtt geg gee caa 96 
lie lie Thr Lys Ala Asp Ser Val Ser Arg Asp Leu Val Ala Ala Gin 
20 25 30 

ctg atg get gtc eat gag etg etc ggc gga aac age gag gta gtc cca 14 4 
Leu Met Ala Val His Glu Leu Leu Gly Gly Asn Ser Glu Val Val Pro 
35 40 45 

gtg tet tec ace teg ggg gaa aac gtc gaa acg ctt att aag gtc atg 192 
Val Ser Ser Thr Ser Gly Glu Asn Val Glu Thr Leu lie Lys Val Met 
50 55 60 

ace gac ctg etg cct gaa ggc ccc aag ttc tac ecg gat gat eac ate 240 
Thr Asp Leu Leu Pro Glu Gly Pro Lys Phe Tyr Pro Asp Asp His lie 
65 70 • . 75 80 

ace gat gag gac ace aac ace cgc ate geg gaa gee ate cgc gaa gca 288 
Thr Asp Glu Asp Thr Asn Thr Arg lie Ala Glu Ala lie Arg Glu Ala 
85 90 95 

gca ctg tet ggc ttg aag aac gaa ctg ecg cac tec gtc gca gtt gag 336 
Ala Leu Ser Gly Leu Lys Asn Glu Leu Pro His Ser Val Ala Val Glu 
100 105 110 

gtt gat gaa ate etg cca gac cca gaa cgc aac ggt gtc ctg get gtg 384 
Val Asp Glu lie Leu Pro Asp Pro Glu Arg Asn Gly Val Leu Ala Val 
115 120 125 



eac gee ate ate tac gtc gag cgt gtt ggt cag aaa gac ate ate gtc 
His Ala lie lie Tyr Val Glu Arg Val Gly Gin Lys Asp lie lie Val 



432 



130 135 140 



gga cac aag gga cag cgc etg ggg cgc ate ate eac acc tea cgc caa 480 
Gly His Lys Gly Gin Arg Leu Gly Arg lie lie His Thr Ser Arg Gin 
145 150 155 160 
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gac ate ate aag ate etc ggc eaa aac gta ttc ett gac etg cgc ate 528 
Asp lie lie Lys lie Leu Gly Gin Asn Val Phe Leu Asp Leu Arg lie 
165 170 175 

aag gtg etg aag aac tgg caa tec gat cca aag get ttg aac cgc etg 576 
Lys Val Leu Lys Asn Trp Gin Ser Asp Pro Lys Ala Leu Asn Arg Leu 
180 185 190 

ggc ttc tagctttaag ggggtgagtt eat 605 
Gly Phe 



<210> 220 
<211> 194 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 220 

lie Leu Glu Ala Val Arg Lys Val Ser Pro Lys Thr Pro lie Leu Gly 
15 10 15 

lie lie Thr Lys Ala Asp Ser Val Ser Arg Asp Leu Val Ala Ala Gin 
20 25 30 

Leu Met Ala Val , His Glu Leu Leu Gly Gly Asn Ser Glu Val Val Pro 
35 40 45 

Val Ser Ser Thr Ser Gly Glu Asn Val Glu Thr Leu lie Lys Val Met 
50 55 60 

Thr Asp Leu Leu Pro Glu Gly Pro Lys Phe Tyr Pro Asp Asp His lie 
65 70 75 80 

Thr Asp Glu Asp Thr Asn Thr Arg lie Ala Glu Ala lie Arg Glu Ala 
85 90 95 

Ala Leu Ser Gly Leu Lys Asn Glu Leu Pro His Ser Val Ala Val Glu 
100 105 110 

Val Asp Glu lie Leu Pro Asp Pro Glu Arg Asn Gly Val Leu Ala Val 
115 120 125 

His Ala lie lie Tyr Val Glu Arg Val Gly Gin Lys Asp lie lie Val 
130 135 140 

Gly His Lys Gly Gin Arg Leu Gly Arg lie lie His Thr Ser Arg Gin 
145 150 155 160 

Asp lie lie Lys lie Leu Gly Gin Asn Val Phe Leu Asp Leu Arg lie 
165 170 175 

Lys Val Leu Lys Asn Trp Gin Ser Asp Pro Lys Ala Leu Asn Arg Leu 
180 185 190 

Gly Phe 



<210> 221 
<211> 1650 
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<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1627) 
<223> RXA02232 

<400> 221 

aatagagcgc tcaatttagg tgtttatggt ggcttgatcg ctcacggcgt tgcccgacac 60 

ctagccttgg cgacagcaga cgtgaaacaa tagataaaca atg gat gaa aag aaa 115 

Met Asp Glu Lys Lys 

1 5 

aac tta agt cat gat gaa ctt etc get cag gee ttc cgc ggt cac aaa 163 

Asn Leu Ser His Asp Glu Leu Leu Ala Gin Ala Phe Arg Gly His Lys 

10 15 20 

aat ace gtg cgc cca gga tct gac gag acc tea ggt ttt gat etc agt 211 
Asn Thr Val Arg Pro Gly Ser Asp Glu Thr Ser Gly Phe Asp Leu Ser 
25 30 35 

ggt ttt ate ega get gaa gaa cca tea act ggt gat etc gac eta gag 259 
Gly Phe lie Arg Ala Glu Glu Pro Ser Thr Gly Asp Leu Asp Leu Glu 
4 0 ' 4 5 50 

gee cgc gat gee caa cgt cgc egg gac acc gaa ate cac get gat gaa 307 
Ala Arg Asp Ala Gin Arg Arg Arg Asp Thr Glu lie His Ala Asp Glu 
55 * 60 65 

gea gca gat gge tac gag gtt gag tac ega aag ctg ega ctt gag cgc 355 
Ala Ala Asp Gly Tyr Glu Val Glu Tyr Arg Lys Leu Arg Leu Glu Arg 
70 75 80 85 

gtt ate tta gtg gge gtg tgg acc gaa ggt acc acc gca gaa att gac 403 
Val lie Leu Val Gly Val Trp Thr Glu Gly Thr Thr Ala Glu lie Asp 
90 95 100 

gee age ctt gcg gaa ctt gca gcg ttg get gat acc gee gge get gag 4 51 
Ala Ser Leu Ala Glu Leu Ala Ala Leu Ala Asp Thr Ala Gly Ala Glu 
105 110 115 

gtt att gaa aeg ctg tac caa aag cgc gat aaa cca gat cet gga acc 4 99 
Val lie Glu Thr Leu Tyr Gin Lys Arg Asp Lys Pro Asp Pro Gly Thr 
120 125 130 

tac att ggt tec gge aag gtt egg gag tta aag gag ate ate gaa gee 547 
Tyr lie Gly Ser Gly Lys Val Arg Glu Leu Lys Glu lie lie Glu Ala 
135 140 145 

act agt gea gat ace gtg gtg tge gat ggt gaa ctt age cet tec eag 595 
Thr Ser Ala Asp Thr Val Val Cys Asp Gly Glu Leu Ser Pro Ser Gin 
150 . 155 160 165 

etc gtg gca tta gag cgc gaa ctt gat ate aag gtc att gac cgc acc 643 
Leu Val Ala Leu Glu Arg Glu Leu Asp lie Lys Val lie Asp Arg Thr 
170 175 180 

atg ctg att ctg gat ate ttc gee cag cac get aaa teg cgc gaa ggt 691 
Met Leu lie Leu Asp lie Phe Ala Gin His Ala Lys Ser Arg Glu Gly 



i 
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aaa gcc caa 
Lys Ala Gin 
200 

cgt ggt tgg 
Arg Gly Trp 
215 

tct aat ggt 
Ser Asn Gly 
230 

gca gac cgc 
Ala Asp Arg 



ctt teg ggg 
Leu Ser Gly 



gcc tec ctg 
Ala Ser Leu 
280 

aaa tct teg 
Lys Ser Ser 
295 

aac geg ctg 
Asn Ala Leu 
310 

gcc gac ggc 
Ala Asp Gly 



cac ctg ccg 
His Leu Pro 



gtc gtg gag 
Val Val Glu 
360 

ttc ccg ctg 
Phe Pro Leu 
375 

gtg ega tec 
Val Arg Ser 
390 

aaa att gac 
Lys lie Asp 



gtc gac gat 
Val Asp Asp 



185 

gtc gcg ttg 
Val Ala Leu 



ggt gga aac 
Gly Gly Asn 



ggt gtg ggt 
Gly Val Gly 
235 

cgt cgt ctt 
Arg Arg Leu 
250 

ctg gat aeg 
Leu Asp Thr 
265 

gtg ccg cag 
Val Pro Gin 



ctg att aac 
Leu lie Asn 



ttc gcc aeg 
Phe Ala Thr 
315 

ega cac gtc 
Arg His Val 
330 

acc tct ctg 
Thr Ser Leu 
345 

gcg gac etc 
Ala Asp Leu 



aag cag ate 
Lys Gin lie 



acc ggt gcg 
Thr Gly Ala 
395 

caa get gat 
Gin Ala Asp 
410 

gtg gtg ttt 
Val Val Phe 
425 



190 

gcg cag atg 
Ala Gin Met 
205 

etc tec agg 
Leu Ser Arg 
220 

ctg cgt ggt 
Leu Arg Gly 



ega teg gat 
Arg Ser Asp 



teg aga age 
Ser Arg Ser 
270 

ate gee ate 
lie Ala lie 
285 

gcg atg acc 
Ala Met Thr 
300 

ctt gat cca 
Leu Asp Pro 



gtg ttc aeg 
Val Phe Thr 



gtt gag gcg 
Val Glu Ala 
350 

atg ctg cac 
Met Leu His 
365 

gac get gtg 
Asp Ala Val 
380 

gtg cca cca 
Val Pro Pro 



ccg ctg aeg 
Pro Leu Thr 



gtc tct gcg 
Val Ser Ala 
430 



gaa tac ctg 
Glu Tyr Leu 



cag gee ggt 
Gin Ala Gly 
225 

cca ggt gaa 
Pro Gly Glu 
240 

atg get cgc 
Met Ala Arg 
255 

att aaa aga 
lie Lys Arg 



get ggc tac 
Ala Gly Tyr 



ggc geg ggt 
Gly Ala Gly 
305 

aca ace aga 
Thr Thr Arg 
320 

gac acc gtc 
Asp Thr Val 
335 

ttc aaa tct 
Phe Lys Ser 



gtg gtg gat 
Val Val Asp 



aac acc gtg 
Asn Thr Val 
385 

cca gag ate 
Pro Glu lie 
400 

ctg gca gaa 
Leu Ala Glu 
415 

ctg aca ggg 
Leu Thr Gly 



195 

att age cgt 
lie Ser Arg 
210 

ggt cgt gca 
Gly Arg Ala 



ace aaa att 
Thr Lys lie 



ctg cgc agg 
Leu Arg Arg 
260 

gcg caa cgc 
Ala Gin Arg 
275 

aeg aac gcc 
Thr Asn Ala 
290 

gtg ctg gtg 
Val Leu Val 



aaa gee gag 
Lys Ala Glu 



ggc ttt gtg 
Gly Phe Val 
340 

aeg ctg gaa 
Thr Leu Glu 
355 

gga tec gat 
Gly Ser Asp 
370 

att age gat 
lie Ser Asp 



ate gtg gtg 
lie Val Val 



eta cgc cac 
Leu Arg His 
420 

gag gga att 
Glu Gly He 
435 



gtg 739 
Val 



ggt 787 
Gly 



gaa 835 

Glu 

245 

gaa 883 
Glu 



gca 931 
Ala 



ggc 97 9 
Gly 



gag 1027 
Glu 



ctt 1075 

Leu 

325 

ega 1123 
Arg 



gaa 1171 
Glu 



ccg 1219 
Pro 



att 1267 
He 



aac 1315 

Asn 

405 

gcc 1363 
Ala 



aag 1411 
Lys 
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gag ctg gaa get cgc ate gaa eta ttc etc aae tec agg gae gcg cac 
Glu Leu Glu Ala Arg lie Glu Leu Phe Leu Asn Ser Arg Asp Ala His 
440 445 450 

eta etg etg aaa ate ecg ttc acc cgt ggc gat att gtg tec cgc ctg 
Leu Leu Leu Lys lie Pro Phe Thr Arg Gly Asp lie Val Ser Arg Leu 
455 460 465 

cac cag cat ggc acc gtt etc age gaa gac tac gee gaa gae ggc ace 
His Gin His Gly Thr Val Leu Ser Glu Asp Tyr Ala Glu Asp Gly Thr 
470 475 480 485 

ttg atg gat gtg cgt ate cec acc caa ttg gee caa gag ctg cag agt 
Leu Met Asp Val Arg lie Pro Thr Gin Leu Ala Gin Glu Leu Gin Ser 
490 495 500 

tac gtt gta gaa cec ace tet gee taactgtcga ttteccaaga gee 
Tyr Val Val Glu Pro Thr Ser Ala 
505 



<210> 222 
<211> 509 
<212> PRT 

■<213> Corynebacterium glutamicum 
<400> 222 

Met Asp Glu Lys Lys Asn Leu Ser His Asp Glu Leu Leu Ala Gin Ala 
15 10 15 

Phe Arg Gly His Lys Asn Thr Val Arg Pro Gly Ser Asp Glu Thr Ser 
20 25 30 

Gly Phe Asp Leu Ser Gly Phe lie Arg Ala Glu Glu Pro Ser Thr Gly 
35 40 45 

Asp Leu Asp Leu Glu Ala Arg Asp Ala Gin Arg Arg Arg Asp Thr Glu 
50 55 60 

lie His Ala Asp Glu Ala Ala Asp Gly Tyr Glu Val Glu Tyr Arg Lys 
65 70 75 80 

Leu Arg Leu Glu Arg Val lie Leu Val Gly Val Trp Thr Glu Gly Thr 
85 90 95 

Thr Ala Glu lie Asp Ala Ser Leu Ala Glu Leu Ala Ala Leu Ala Asp 
100 105 110 

Thr Ala Gly Ala Glu Val lie Glu Thr Leu Tyr Gin Lys Arg Asp Lys 
115 120 125 

Pro Asp Pro Gly Thr Tyr lie Gly Ser Gly Lys Val Arg Glu Leu Lys 
130 135 140 

Glu lie lie Glu Ala Thr Ser Ala Asp Thr Val Val Cys Asp Gly Glu 
145 150 155 160 

Leu Ser Pro Ser Gin Leu Val Ala Leu Glu Arg Glu Leu Asp lie Lys 
165 170 175 
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Val lie Asp Arg 
180 

Lys Ser Arg Glu 
195 

Leu lie Ser Arg 
210 

Gly Gly Arg Ala 
225 

Glu Thr Lys lie 



Arg Leu Arg Arg 
260 

Arg Ala Gin Arg 
275 

Tyr Thr Asn Ala 
290 

Gly Val Leu Val 
305 

Arg Lys Ala Glu 



Val Gly Phe Val 
340 

Ser Thr Leu Glu 
355 

Asp Gly Ser Asp 
370 

Val lie Ser Asp 
385 

lie lie Val Val 



Glu Leu Arg His 
420 

Gly Glu Gly lie 
435 

Ser Arg Asp Ala 
450 

lie Val Ser Arg 
465 

Ala Glu Asp Gly 



Gin Glu Leu Gin 



Thr Met Leu lie 



Gly Lys Ala Gin 
200 

Val Arg Gly Trp 
215 

Gly Ser Asn Gly 
230 

Glu Ala Asp Arg 
245 

Glu Leu Ser Gly 



Ala Ala Ser Leu 
280 

Gly Lys Ser Ser 
295 

Glu Asn Ala Leu 
310 

Leu Ala Asp Gly 
325 

Arg His Leu Pro 



Glu Val Val Glu 
360 

Pro Phe Pro Leu 
375 

lie Val Arg Ser 
390 

Asn Lys lie Asp 
405 

Ala Val Asp Asp 



Lys Glu Leu Glu 
440 

His Leu Leu Leu 
455 

Leu His Gin His 
470 

Thr Leu Met Asp 
485 

Ser Tyr Val Val 



Leu Asp lie Phe 
185 

Val Ala Leu Ala 



Gly Gly Asn Leu 
220 

Gly Val Gly Leu 
235 

Arg Arg Leu Arg 
250 

Leu Asp Thr Ser 
265 

Val Pro Gin lie 



Leu lie Asn Ala 
300 

Phe Ala Thr Leu 
315 

Arg His Val Val 
330 

Thr Ser Leu Val 
345 

Ala Asp Leu Met 



Lys Gin lie Asp 
380 

Thr Gly Ala Val 
395 

Gin Ala Asp Pro 
410 

Val Val Phe Val 
425 

Ala Arg lie Glu 



Lys lie Pro Phe 
460 

Gly Thr Val Leu 
475 

Val Arg lie Pro 
490 

Glu Pro Thr Ser 



Ala Gin His Ala 
190 

Gin Met Glu Tyr 
205 

Ser Arg Gin Ala 



Arg Gly Pro Gly 
240 

Ser Asp Met Ala 
255 

Arg Ser lie Lys 
270 

Ala lie Ala Gly 
285 

Met Thr Gly Ala 



Asp Pro Thr Thr 
320 

Phe Thr Asp Thr 
335 

Glu Ala Phe Lys 
350 

Leu His Val Val 
365 

Ala Val Asn Thr 



Pro Pro Pro Glu 
400 

Leu Thr Leu Ala 
415 

Ser Ala Leu Thr 
430 

Leu Phe Leu Asn 
445 

Thr Arg Gly Asp 



Ser Glu Asp Tyr 
480 

Thr Gin Leu Ala 
4 95 

Ala 
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500 505 



<210> 223 
<211> 194 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (171) 
<223> RXA00848 

<400> 223 

acc act gtc acc ttg get aag get egg tct etc tee ttg gat gag gca 4 8 

Thr Thr Val Thr Leu Ala Lys Ala Arg Ser Leu Ser Leu Asp Glu Ala 
15 10 15 

ctg gag ttc tgt ggc gte gac gag tgc gtc gag gtt acc cet gat gtt 96 
Leu Glu Phe Cys Gly Val Asp Glu Cys Val Glu Val Thr Pro Asp Val 
20 25 30 

ctg cgc ate ege aag gtc ate ctg aac get act gag egt ggc cgt gca 14 4 
Leu Arg lie Arg Lys Val lie Leu Asn Ala Thr Glu Arg Gly Arg Ala 
35 40 45 

cgt tec cgt gcg aag age ctg aac aag taattctctt ttagttaaga gtt 194 
Arg Ser Arg Ala Lys Ser Leu Asn Lys 
50 55 



<210> 224 
<211> 57 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 224 

Thr Thr Val Thr Leu Ala Lys Ala Arg Ser Leu Ser Leu Asp Glu Ala 
15 10 15 

Leu Glu Phe Cys Gly Val Asp Glu Cys Val Glu Val Thr Pro Asp Val 
20 25 30 

Leu Arg lie Arg Lys Val lie Leu Asn Ala Thr Glu Arg Gly Arg Ala 
35 40 45 

Arg Ser Arg Ala Lys Ser Leu Asn Lys 
50 55 



<210> 225 
<211> 469 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (469) 

<223> FRXA00839 
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<400> 225 

cacaatgtgc ggaacgggcg ataatgcgag tacagtgata 



ccgttctaaa acaatggact 60 



cgttttacaa gtcctccata cttctttatc cggcaggaga 



atg ccc cca gtg acc 
Met Pro Pro Val Thr 
1 5 



115 



cac cca gag ttt cgt aac gta gcg att gtc gcg 
His Pro Glu Phe Arg Asn Val Ala lie Val Ala 
10 15 



cac gtt gac cac gga 
His Val Asp His Gly 
20 



163 



aag acc aca etc gtt aat gcc atg ctt gaa cag 
Lys Thr Thr Leu Val Asn Ala Met Leu Glu Gin 
25 30 



tct ggc gta ttc agt 
Ser Gly Val Phe Ser 
35 



211 



gac cac ggt gaa gta gcc gac cgt gtg atg gac 
Asp His Gly Glu Val Ala Asp Arg Val Met Asp 
40 45 



tec ggt gac ctg gaa 
Ser Gly Asp Leu Glu 
50 



259 



aag gaa aag ggc ate acc ate ctt gcc aag aac acc gcg att cgt cgt 
Lys Glu Lys Gly lie Thr lie Leu Ala Lys Asn Thr Ala lie Arg Arg 
55 60 65 



307 



aaa ggc get ggc aag gac ggc aat gac ctg att ate aac gtc att gac 
Lys Gly Ala Gly Lys Asp Gly Asn Asp Leu lie lie Asn Val lie Asp 
70 75 80 85 



355 



acc cca ggc cac get gac ttc ggt ggc gaa gtt gag cge gca ctg tec 
Thr Pro Gly His Ala Asp Phe Gly Gly Glu Val Glu Arg Ala Leu Ser 
90 95 100 



403 



atg gtt gac ggc gtt gtc ctt ctg gtt gac gca tct gaa ggc cca ctg 
Met Val Asp Gly Val Val Leu Leu Val Asp Ala Ser Glu Gly Pro Leu 
105 110 115 



451 



ect cag ace cga ttc gtg 
Pro Gin Thr Arg Phe Val 
120 



469 



<210> 226 
<211> 123 
<212> PRT 

<213> Corynebaeterium glutamicum 
<400> 226 

Met Pro Pro Val Thr His Pro Glu Phe Arg Asn Val Ala lie Val Ala 
15 10 15 

His Val Asp His Gly Lys Thr Thr Leu Val Asn Ala Met Leu Glu Gin 
20 25 30 

Ser Gly Val Phe Ser Asp His Gly Glu Val Ala Asp Arg Val Met Asp 
35 40 45 

Ser Gly Asp Leu Glu Lys Glu Lys Gly lie Thr lie Leu Ala Lys Asn 
50 55 60 



Thr Ala lie Arg Arg Lys Gly Ala Gly Lys Asp Gly Asn Asp Leu lie 
65 70 75 80 
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Ile Asn Val lie Asp Thr Pro Gly His Ala Asp Phe Gly Gly Glu Val 
85 90 95 

Glu Arg Ala Leu Ser Met Val Asp Gly Val Val Leu Leu Val Asp Ala 
100 105 110 

Ser Glu Gly Pro Leu Pro Gin Thr Arg Phe Val 
115 120 



<210> 227 
<211> 903 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (903) 
<223> FRXA00845 

<400> 227 

tec tec tte ett ggt cgt ate ggc etg gtt cgc gtt cae gca ggt acc 48 

Ser Ser Phe Leu Gly Arg lie Gly Leu Val- Arg Val His Ala Gly Thr 
15 10 15 

ttg cgt aag ggc cag eag gtt gca tgg att cac tac gat gaa gaa ggt 96 
Leu Arg Lys Gly Gin Gin Val Ala Trp lie His Tyr Asp Glu' Glu Gly 
20 25 30 

aac cag cac acc aag acc get aag ate gca gag ett ctg get acc gtt 144 
Asn Gin His Thr Lys Thr Ala Lys lie Ala Glu Leu Leu Ala Thr Val 
35 40 45 

ggc gtt gee cgc gtt ect get acc gaa gtt gtt gca ggt gae ate get 192 
Gly Val Ala Arg Val Pro Ala Thr Glu Val Val Ala Gly Asp lie Ala 
50 55 60 

get ate tec ggc ate gaa gae ate atg att ggc gat ace etc gcg gat 240 
Ala lie Ser Gly lie Glu Asp lie Met lie Gly Asp Thr Leu Ala Asp 
65 70 75 80 

ect gag aac cea gtt gca ctg cct cgc ate acc gtt gat gag cea gca 288 
Pro Glu Asn Pro Val Ala Leu Pro Arg lie Thr Val Asp Glu Pro Ala 
85 90 95 

etg tee atg acc ate ggt gtg aac ace tea cea atg get ggt cgt ggc 336 
Leu Ser Met Thr lie Gly Val Asn Thr Ser Pro Met Ala Gly Arg Gly 
100 105 110 

ggc gga gae aag ctg ace gca cgt gtg gtc aag get cgt ett gag aac 384 
Gly Gly Asp Lys Leu Thr Ala Arg Val Val Lys Ala Arg Leu Glu Asn 
115 120 125 

gaa etg ate ggt aac gtg tee etg aag gtc aac eca act gag cgc cea 432 
Glu Leu lie Gly Asn Val Ser Leu Lys Val Asn Pro Thr Glu Arg Pro 
130 135 140 

gat acc tgg gaa gtt eag ggt cgt ggc gaa atg get ctg tec ate etc 480 
Asp Thr Trp Glu Val Gin Gly Arg Gly Glu Met Ala Leu Ser lie Leu 
145 150 155 160 
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gtt gag acc atg cgt cgc gaa ggc ttc gag etc acc gtt ggt aag cca 528 
Val Glu Thr Met Arg Arg Glu Gly Phe Glu Leu Thr Val Gly Lys Pro 
165 170 175 

cag gtt gtt acc cag acc ate gac ggc aag etg cac gag cct tac gag 57 6 
Gin Val Val Thr Gin Thr lie Asp Gly Lys Leu His Glu Pro Tyr Glu 
180 185 190 

ate ate gtc ate gae gtt ect tee gag tac cag ggc aac gtg ace cag 624 
He He Val He Asp Val Pro Ser Glu Tyr Gin Gly Asn Val Thr Gin 
195 200 205 

etg etg get acc cgc aag ggc etc atg cag tec atg tec acc acc cca 672 
Leu Leu Ala Thr Arg Lys Gly Leu Met Gin Ser Met Ser Thr Thr Pro 
210 215 220 

ggt tec gae tgg ate cgc atg gaa ttc cgt att ect get cgt ggc etg 720 
Gly Ser Asp Trp He Arg Met Glu Phe Arg He Pro Ala Arg Gly Leu 
225 230 235 240 

att' ggt ttc cgt acc cag ttc atg act gaa acc cgt ggt ace ggt ate 768 
He Gly Phe Arg Thr Gin Phe Met Thr Glu Thr Arg Gly Thr Gly He 
245 250 255 

get aac tec tac tet gac ggc atg gat gtt tgg get ggc gaa ate aag 816 
Ala Asn Ser Tyr Ser Asp Gly Met Asp Val Trp Ala Gly Glu He Lys 
260 265 270 

ggc cgc gca cac ggt tec ttg gtt get gae cgt tec ggc cag ate acc 864 
Gly Arg Ala His Gly Ser Leu Val Ala Asp Arg Ser Gly Gin He Thr 
275 280 285 

get tac get etg acc cag etg gca gac cgt ggt age ttc 903 
Ala Tyr Ala Leu Thr Gin Leu Ala Asp Arg Gly Ser Phe 
290 295 300 



<210> 228 
<211> 301 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 228 

Ser Ser Phe Leu Gly Arg He Gly Leu Val Arg Val His Ala Gly Thr 
15 10 15 

Leu Arg Lys Gly Gin Gin Val Ala Trp He His Tyr Asp Glu Glu Gly 
20 25 30 

Asn Gin His Thr Lys Thr Ala Lys He Ala Glu Leu Leu Ala Thr Val 
35 40 45 . 

Gly Val Ala Arg Val Pro Ala Thr Glu Val Val Ala Gly Asp He Ala 
50 55 60 

Ala He Ser Gly He Glu Asp He Met He Gly Asp Thr Leu Ala Asp 
65 70 75 80 



Pro Glu Asn Pro Val Ala Leu Pro Arg He Thr Val Asp Glu Pro Ala 
85 90 95 
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Leu Ser Met Thr lie Gly Val Asn Thr Ser Pro Met Ala Gly Arg Gly 
100 105 110 

Gly Gly Asp Lys Leu Thr Ala Arg Val Val Lys Ala Arg Leu Glu Asn 
115 120 125 

Glu Leu lie Gly Asn Val Ser Leu Lys Val Asn Pro Thr Glu Arg Pro 
130 135 140 

Asp Thr Trp Glu Val Gin Gly Arg Gly Glu Met Ala Leu Ser lie Leu 
145 150 155 160 

Val Glu Thr Met Arg Arg Glu Gly Phe Glu Leu Thr Val Gly Lys Pro 
165 170 175 

Gin Val Val Thr Gin Thr lie Asp Gly Lys Leu His Glu Pro Tyr Glu 
180 185 190 

lie lie Val lie Asp Val Pro Ser Glu Tyr Gin Gly Asn Val Thr Gin 
195 200 205 

Leu Leu Ala Thr Arg Lys Gly Leu Met Gin Ser Met Ser Thr Thr Pro 
210 215 220 

Gly Ser Asp Trp lie Arg Met Glu Phe Arg lie Pro Ala Arg Gly Leu 
225 230 - : : 235 240 

lie Gly Phe Arg Thr Gin Phe Met Thr Glu Thr Arg Gly Thr Gly lie 
245 250 255 

Ala Asn Ser Tyr Ser Asp Gly Met Asp Val Trp Ala Gly Glu lie Lys 
260 265 270 

Gly Arg Ala His Gly Ser Leu Val Ala Asp Arg Ser Gly Gin lie Thr 
275 280 285 

Ala Tyr Ala Leu Thr Gin Leu Ala Asp Arg Gly Ser Phe 
290 295 300 



<210> 229 
<211> 581 
<212> DNA 

<213> Corynebacteriuiti glutamicum 

<220> 

<221> CDS 

<222> (19) . . (558) 

<223> RXA02365 

<400> 229 

gaatttgtgg gaccgaca atg gag ctg tgc cag act aag cgt ggt cag atg 51 

Met Glu Leu Cys Gin Thr Lys Arg Gly Gin Met 
15 10 

ggt ggc atg gac tac ctt teg gag gac cgc gtg gag ctg cgc tac acc 99 
Gly Gly Met Asp Tyr Leu Ser Glu Asp Arg Val Glu Leu Arg Tyr Thr 
15 20 25 



atg cot ttg ggt gag ate ate ttt gac ttc ttc gat atg ttg aag tct 147 
Met Pro Leu Gly Glu lie lie Phe Asp Phe Phe Asp Met Leu Lys Ser 
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30 35 40 

cgc acc aag ggt tac get teg etg aac tac gag gaa get ggc gag cag 195 

Arg Thr Lys Gly Tyr Ala Ser Leu Asn Tyr Glu Glu Ala Gly "Glu Gin 

45 50 55 

act gee gac etg gtc aag gta gat ate ttg etc eaa ggt gaa cct gtg 243 

Thr Ala Asp Leu Val Lys Val Asp lie Leu Leu Gin Gly Glu Pro Val 

60 65 70 75 

gat gca ttc tct gcg ate gtg cac cgc gat aat geg eag tgg tac gga 291 

Asp Ala Phe Ser Ala lie Val His Arg Asp Asn Ala Gin Trp Tyr Gly 

80 85 90 

aac aag atg act gtg aag etg aag gaa etg ate ect ege eag eag ttc 339 

Asn Lys Met Thr Val Lys Leu Lys Glu Leu lie Pro Arg Gin Gin Phe 

95 100 105 

gaa gtt ect gtg eag gea gee att ggt tee aag gtt ate get egt gaa 387 

Glu Val Pro Val Gin Ala Ala lie Gly Ser Lys Val lie Ala Arg Glu 

110 115 120 

aac att cgt gea etg ege aag gac gtg ttg geg aag tgt tac ggt ggc 435 

Asn lie Arg Ala Leu Arg Lys Asp Val Leu Ala Lys Cys Tyr Gly Gly 

125 130 135 

gat att tec egt aag cgc aag ctt etg gaa aag cag aag get ggt aag 483 

Asp lie Ser Arg Lys Arg Lys Leu Leu Glu Lys Gin Lys Ala Gly Lys 

140 145 150 155 

aag cgc atg aag aac ate ggt teg gtc gag gtt ect eag gaa gea ttc 531 

Lys Arg Met Lys Asn lie Gly Ser Val Glu Val Pro Gin Glu Ala Phe 

160 165 170 

gta gca gea etg tct acc gac gag gca taaaaaaett tagcetcttt tag 581 

Val Ala Ala Leu Ser Thr Asp Glu Ala 

175 180 



<210> 230 
<211> 180 
<212> PRT 

<213> Corynebaeterium glutamieum 
<400> 230 

Met Glu Leu Cys Gin Thr Lys Arg Gly Gin Met Gly Gly Met Asp Tyr 
15 10 15 

Leu Ser Glu Asp Arg Val Glu Leu Arg Tyr Thr Met Pro Leu Gly Glu 
20 25 30 

lie lie Phe Asp Phe Phe Asp Met Leu Lys Ser Arg Thr Lys Gly Tyr 
35 40 45 

Ala Ser Leu Asn Tyr Glu Glu Ala Gly Glu Gin Thr Ala Asp Leu Val 
50 55 60 



Lys Val Asp lie Leu Leu Gin Gly Glu Pro Val Asp Ala Phe Ser Ala 
65 70 75 80 
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Ile Val His Arg 



Lys Leu Lys Glu 
100 

Ala Ala He Gly 
115 

Arg Lys Asp Val 
130 

Arg Lys Leu Leu 
145 

He Gly Ser Val 



Asp Asn Ala Gin 
85 

Leu He Pro Arg 



Ser Lys Val He 
120 

Leu Ala Lys Cys 
135 

Glu Lys Gin Lys 
150 

Glu Val Pro Gin 
165 



Trp Tyr Gly Asn 
90 

Gin Gin Phe Glu 
105 

Ala Arg Glu Asn 



Tyr Gly Gly Asp 
140 

Ala Gly Lys Lys 
155 

Glu Ala Phe Val 
170 



Lys Met Thr Val 
95 

Val Pro Val Gin 
110 

He Arg Ala Leu 
125 

He Ser Arg Lys 



Arg Met Lys Asn 
160 

Ala Ala Leu Ser 
175 



Thr Asp Glu Ala 
180 



<210> 231 
<211> 1360 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1360) 

<223> FRXA02392 

<400> 231 

aaaactgctg atggtttggc agttcagggc tgtttaactg tttgggtttg ctcaggtaga 60 

gtaggacacc gttatttaat tgaagggacc cctgacgcat atg gca gag aaa ttt 115 

Met Ala Glu Lys Phe 

1 5 

gca gaa aca aca ttt acg gat cca gcc agg att cgt aac ttc tgc ate 163 

Ala Glu Thr Thr Phe Thr Asp Pro Ala Arg He Arg Asn Phe Cys He 

10 15 20 

att gcc cac att gac cac ggt aaa tct acg etc get gac cgt ate etg 211 
He Ala His He Asp His Gly Lys Ser Thr Leu Ala Asp Arg He Leu 
25 30 35 

cag ctg tct aac gtt gtg gat gcc cgc gat atg cgt gat cag tac ctg 259 
Gin Leu Ser Asn Val Val Asp Ala Arg Asp Met Arg Asp Gin Tyr Leu 
40 45 50 

gac aac atg gac ate gaa cgt gaa cgt ggc att ace att aag get cag 307 
Asp Asn Met Asp He Glu Arg Glu Arg Gly He Thr He Lys Ala Gin 
55 60 65 

aac gtt cgc ctg eca tgg att cct cgc agt ggt gag tac gag ggc cag 355 
Asn Val Arg Leu Pro Trp He Pro Arg Ser Gly Glu Tyr Glu Gly Gin 
70 75 80 85 



cag ate gtc atg cag atg ate gat acg cca ggc cac gtg gac ttc acc 
Gin He Val Met Gin Met He Asp Thr Pro Gly His Val Asp Phe Thr 



403 
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90 95 100 

tat gaa gtg tct egg gcg ctt gaa gcg tgt gaa ggc gcg att ttg ctt 451 
Tyr Glu Val Ser Arg Ala Leu Glu Ala Cys Glu Gly Ala lie Leu Leu 
105 110 115 

gtt gat gca gcg cag ggc att gaa gcc cag acc ttg gca aac ttg tat 499 
Val Asp Ala Ala Gin Gly lie Glu Ala Gin Thr Leu Ala Asn Leu Tyr 
120 125 130 

ttg get atg gaa aac gat ctt gag ate ate cct gtg etg aae aag att 547 
Leu Ala Met Glu Asn Asp Leu Glu lie lie Pro Val Leu Asn Lys lie 
135 140 145 

gac ctt eca gcg gcg gat cca gac aag tac gcg ttg gag ate gee aae 595 
Asp Leu Pro Ala Ala Asp Pro Asp Lys Tyr Ala Leu Glu lie Ala Asn 
150 155 160 165 

att gtg ggt tgt gaa ect gaa gat gtg ttg cgc gtg tec ggt aaa act 643 
lie Val Gly Cys Glu Pro Glu Asp Val Leu Arg Val Ser Gly Lys Thr 
170 175 180 

ggc atg ggt gte ect gag ctt etg gat aag gte gtt gaa ctt ate eea 691 
Gly Met Gly Val Pro Glu Leu Leu Asp Lys Val Val Glu Leu lie Pro 
185 190 195 

gca ect acc tct gaa ttt gag gaa gac gcc cca get cgt gcg atg att 739 
Ala Pro Thr Ser Glu Phe Glu Glu Asp Ala Pro Ala Arg Ala Met lie 
200 205 210 

ttc gac tct gte tat gac acc tac cgc ggc gtg gtt acc tac ate cgc 787 
Phe Asp Ser Val Tyr Asp Thr Tyr Arg Gly Val Val Thr Tyr lie Arg 
215 220 225 

atg atg gac ggc aag etg aea cct cgc caa aag ate aag atg atg tec 835 
Met Met Asp Gly Lys Leu Thr Pro Arg Gin Lys lie Lys Met Met Ser 
230 235 240 245 

acc ggc gcc ace eac gag ttg etg gaa ate ggc ate gtg age eec ace 883 
Thr Gly Ala Thr His Glu Leu Leu Glu lie Gly lie Val Ser Pro Thr 
250 255 260 

ect aaa aag tgt gtg ggt ctt gga cct ggc gag gtt ggt tac etg ate 931 
Pro Lys Lys Cys Val Gly Leu Gly Pro Gly Glu Val Gly Tyr Leu lie 
265 270 275 

acc ggt gtg aag gac gtg ege caa tct aag gtg ggc gat acc gte aeg 979 
Thr Gly Val Lys Asp Val Arg Gin Ser Lys Val Gly Asp Thr Val Thr 
280 285 290 

tgg gca att cat gga get gag cag eea etg cgc ggt tac cag gaa cca 1027 
Trp Ala lie His Gly Ala Glu Gin Pro Leu Arg Gly Tyr Gin Glu Pro 
295 300 305 

aea ecg atg gtt tac teg ggc ttg ttc ecg att tec caa gcg gat ttc 1075 
Thr Pro Met Val Tyr Ser Gly Leu Phe Pro lie Ser Gin Ala Asp Phe 
310 315 320 325 

eee gac ttg cgc gat gcg ctt gaa aag etg cag ctt aac gac gcc tec 1123 
Pro Asp Leu Arg Asp Ala Leu Glu Lys Leu Gin Leu Asn Asp Ala Ser 
330 335 340 
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ctc acg tac gaa ccc gaa acg tec gta gca ctg ggc ttt ggt ttc cga 1171 
Leu Thr Tyr Glu Pro Glu Thr Ser Val Ala Leu Gly Phe Gly Phe Arg 
345 350 355 

tgt ggc ttc etc gga ctg ctg cac atg gaa ate ace egt gae cga etc 1219 
Cys Gly Phe Leu Gly Leu Leu His Met Glu lie Thr Arg Asp Arg Leu 
360 365 370 

gaa egt gag ttt ggc ett gat ctg att tct ace gcg cca tct gtt aac 1267 
Glu Arg Glu Phe Gly Leu Asp Leu lie Ser Thr Ala Pro Ser Val Asn 
375 380 385 

tac cgc gtt att gat gag gcg ggc aag gaa ttc cgc gte cac aac cca 1315 
Tyr Arg Val lie Asp Glu Ala Gly Lys Glu Phe Arg Val His Asn Pro 
390 395 400 405 

tct gae tgg cet ggc gga aag etc agt gaa gtt tac gag ccc ate 1360 
Ser Asp Trp Pro Gly Gly Lys Leu Ser ' Glu Val Tyr Glu Pro lie 
410 415 420 



<210> 232 
<211> 420 
<212> PRT 

<213> Corynebacterium glutamieum 
<400> 232 

Met Ala Glu Lys Phe Ala Glu Thr Thr Phe Thr Asp Pro Ala Arg lie 
15 10 15 

Arg Asn Phe Cys lie lie Ala His lie Asp His Gly Lys Ser Thr Leu 
20 25 30 

Ala Asp Arg lie Leu Gin Leu Ser Asn Val Val Asp Ala Arg Asp Met 
35 40 45 

Arg Asp Gin Tyr Leu Asp Asn Met Asp lie Glu Arg Glu Arg Gly lie 
50 55 60 

Thr lie Lys Ala Gin Asn Val Arg Leu Pro Trp lie Pro Arg Ser Gly 
65 70 75 80 

Glu Tyr Glu Gly Gin Gin lie Val Met Gin Met lie Asp Thr Pro Gly 
85 90 95 

His Val Asp Phe Thr Tyr Glu Val Ser Arg Ala Leu Glu Ala Cys Glu 
100 105 110 

Gly Ala lie Leu Leu Val Asp Ala Ala Gin Gly lie Glu Ala Gin Thr 
115 120 125 

Leu Ala Asn Leu Tyr Leu Ala Met Glu Asn Asp Leu Glu lie lie Pro 
130 135 140 

Val Leu Asn Lys lie Asp Leu Pro Ala Ala Asp Pro Asp Lys Tyr Ala 
145 150 155 160 

Leu Glu lie Ala Asn lie Val Gly Cys Glu Pro Glu Asp Val Leu Arg 
165 170 175 
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Val Ser Gly Lys Thr Gly Met Gly Val Pro Glu Leu Leu Asp Lys Val 
180 185 190 

Val Glu Leu lie Pro Ala Pro Thr Ser Glu Phe Glu Glu Asp Ala Pro 
195 200 205 

Ala Arg Ala Met lie Phe Asp Ser Val Tyr Asp Thr Tyr Arg Gly Val 
210 215 220 

Val Thr Tyr lie Arg Met Met Asp Gly Lys Leu Thr Pro Arg Gin Lys 
225 230 235 240 

lie Lys Met Met Ser Thr Gly Ala Thr His Glu Leu Leu Glu lie Gly 
245 250 255 

lie Val Ser Pro Thr Pro Lys Lys Cys Val Gly Leu Gly Pro Gly Glu 
260 265 270 

Val Gly Tyr Leu lie Thr Gly Val Lys Asp Val Arg Gin Ser Lys Val 
275 280 285 

Gly Asp Thr Val Thr Trp Ala lie His Gly Ala Glu Gin Pro Leu Arg 
290 295 300 

Gly Tyr Gin Glu Pro Thr Pro Met Val Tyr Ser Gly Leu Phe Pro lie 
305 , 310 315 .320. 

Ser Gin Ala Asp Phe Pro Asp Leu Arg Asp Ala Leu Glu Lys Leu Gin 
325 330 335 

Leu Asn Asp Ala Ser Leu Thr Tyr Glu Pro Glu Thr Ser Val Ala Leu 
340 345 350 

Gly Phe Gly Phe Arg Cys Gly Phe Leu Gly Leu Leu His Met Glu lie 
355 360 365 

Thr Arg Asp Arg Leu Glu Arg Glu Phe Gly Leu Asp Leu lie Ser Thr 
370 375 380 

Ala Pro Ser Val Asn Tyr Arg Val lie Asp Glu Ala Gly Lys Glu Phe 
385 390 395 400 

Arg Val His Asn Pro Ser Asp Trp Pro Gly Gly Lys Leu Ser Glu Val 
405 410 415 



Tyr Glu Pro lie 
420 



<210> 233 
<211> 2205 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (2182) 
<223> RXA01573 

<400> 233 

agccccagct caccgaattc tccattcgtt ttaattgctt cgttaattaa aacgccatat 
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aaaaaccggc gcattgccgg tatttttcca ggagaattta atg aag agg ctt tec 115 

Met Lys Arg Leu Ser 
1 5 

cgt gca gcc etc gca gtg gtc gcc ace ace gea gtt age ttc age gea 163 
Arg Ala Ala Leu Ala Val Val Ala Thr Thr Ala Val Ser Phe Ser Ala 
10 15 20 

etc gca gtt cca get ttc gca gac gaa gca age aat gtt gag etc aac 211 
Leu Ala Val Pro Ala Phe Ala Asp Glu Ala Ser Asn Val Glu Leu Asn 
25 30 35 

ate etc ggt gtc ace gac ttc cac gga eac ate gag eag aag get gtt 259 
lie Leu Gly Val Thr Asp Phe His Gly His lie Glu Gin Lys Ala Val 
40 45 50 

aaa gat gat aag gga gta ate ace ggt tac tea gaa atg ggt gcc agt 307 
Lys Asp Asp Lys Gly Val lie Thr Gly Tyr Ser Glu Met Gly Ala Ser 
55 60 65 

gge gtt gee tgc tac gtc gac get gaa ege gcg gac aac cca aac ace 355 
Gly Val Ala Cys Tyr Val Asp Ala Glu Arg Ala Asp Asn Pro Asn Thr 
70 75 80 85 

. cgc ttc ate ace gtt ggt gac aac att ggt gga tee cca ttc gtg tec 403 
Arg Phe lie Thr Val Gly Asp Asn lie Gly Gly Ser Pro Phe Val Ser 
90 95 100 

tec ate ctg aag gat gag cca acc ttg caa gcc etc age gee ate ggt 451 
Ser lie Leu Lys Asp Glu Pro Thr Leu Gin Ala Leu Ser Ala lie Gly 
105 110 115 

gtt gac gca tec gca ctg gge aat cac gaa ttc gac eag gge tac tea 4 99 
Val Asp Ala Ser Ala Leu Gly Asn His Glu Phe Asp Gin Gly Tyr Ser 
120 125 130 

gac ctg gtg aac cgc gtt tec etc gac gge tec gge age gea aag ttc 547 
Asp Leu Val Asn Arg Val Ser Leu Asp Gly Ser Gly Ser Ala Lys Phe 
135 140 145 

cca tac etc gge gea aac gtt gaa ggt gge ace cca gca cct gca aag 595 
Pro Tyr Leu Gly Ala Asn Val Glu Gly Gly Thr Pro Ala Pro Ala Lys 
150 155 160 165 

tct gaa ate ate gag atg gac gge gtc aag ate get tac gtc gge gea 643 
Ser Glu lie lie Glu Met Asp Gly Val Lys lie Ala Tyr Val Gly Ala 
170 175 180 

gta acc gag gag acc gca acc ttg gtc tec cca gca gge ate gaa gge 691 
Val Thr Glu Glu Thr Ala Thr Leu Val Ser Pro Ala Gly lie Glu Gly 
185 190 195 

ate ace ttc ace gge gac ate gac get ate aac gea gaa gca gat cgc 739 
He Thr Phe Thr Gly Asp He Asp Ala He Asn Ala Glu Ala Asp Arg 
200 205 210 

gtc att gag gca gge gaa gea gac gta gtc ate gea ttg ate cac get 787 
Val He Glu Ala Gly Glu Ala Asp Val Val He Ala Leu He His Ala 
215 220 225 



BGI-123CP 



-279- 



gaa gcc get cca acc gat eta ttc tee aac aac gtt gac gtt gta ttc 835 
Glu Ala Ala Pro Thr Asp Leu Phe Ser Asn Asn Val Asp Val Val Phe 
230 235 240 245 

tec gga eac aec cac ttc gac tac gtt get gaa gge gaa gea cgt ggc 883 
Ser Gly His Thr His Phe Asp Tyr Val Ala Glu Gly Glu Ala Arg Gly 
250 255 260 

gac aag cag cca etc gtt gtc ate cag ggc cac gaa tac gge aag gtc 931 
Asp Lys Gin Pro Leu Val Val lie Gin Gly His Glu Tyr Gly Lys Val 
265 270 275 

ate tec gac gtg gag ate tec tac gac cgc gaa gea gge aag ate acc 979 
lie Ser Asp Val Glu lie Ser Tyr Asp Arg Glu Ala Gly Lys lie Thr 
280 285 290 

aac att gag gcg aag aat gtc tet get act gac gtt gtg gaa aac tgt 1027 
Asn lie Glu Ala Lys Asn Val Ser Ala Thr Asp Val Val Glu Asn Cys 
295 300 305 

gag act cca aac aea gea gtc gac gea ate gtt gea get get gtt gag 1075 
Glu Thr Pro Asn Thr Ala Val Asp Ala lie Val Ala Ala Ala Val Glu 
310 315 320 325 

gcc get gaa gaa gea ggt aat gaa gtt gtt gea ace att gac aac gge 1123 
Ala Ala Glu Glu Ala Gly Asn Glu Val Val Ala Thr lie Asp Asn Gly 
330 335 340 

ttc tac cgt ggg gcg gat gaa gag ggt aeg acc ggc tec aac cgt ggt 1171 
Phe Tyr Arg Gly Ala Asp Glu Glu Gly Thr Thr Gly Ser Asn Arg Gly 
345 350 355 

gtt gag tet tee etg age aac etc ate gea gaa get gga etg tgg gea 1219 
Val Glu Ser Ser Leu Ser Asn Leu lie Ala Glu Ala Gly Leu Trp Ala 
360 365 370 

gtc aac gac gcg acc ate etg aac get gae ate ggc ate atg aac gea 1267 
Val Asn Asp Ala Thr lie Leu Asn Ala Asp lie Gly lie Met Asn Ala 
375 380 385 

gge gge gtg cgt gcg gae etc gaa gea ggc gaa gtt ace ttc gea gat 1315 
Gly Gly Val Arg Ala Asp Leu Glu Ala Gly Glu Val Thr Phe Ala Asp 
390 395 400 405 

gea tac gea aec cag aac ttc tec aac aec tac ggc gta cgt gaa gtg 1363 
Ala Tyr Ala Thr Gin Asn Phe Ser Asn Thr Tyr Gly Val Arg Glu Val 
410 415 420 

tet ggt gcg cag ttc aaa gaa gea etg gaa cag cag tgg aag gaa aec 1411 
Ser Gly Ala Gin Phe Lys Glu Ala Leu Glu Gin Gin Trp Lys Glu Thr 
425 430 435 

ggc gae cgc eea cgt etg gea ttg gga etg tec age aac gtc cag tac 1459 
Gly Asp Arg Pro Arg Leu Ala Leu Gly Leu Ser Ser Asn Val Gin Tyr 
440 445 450 

tee tac gac gag ace cgc gaa tac ggc gac cgc ate acc cac ate ace 1507 
Ser Tyr Asp Glu Thr Arg Glu Tyr Gly Asp Arg lie Thr His lie Thr 
455 460 465 

ttc aac ggt gag cca atg gat atg aag gag aec tac cgc gtc aea gga 1555 
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Phe Asn Gly Glu Pro Met Asp Met Lys Glu Thr Tyr Arg Val Thr Gly 
470 475 480 485 

tea tec ttc etg ete gca ggt ggc gac tec ttc act gea ttc get gaa 1603 
Ser Ser Phe Leu Leu Ala Gly Gly Asp Ser Phe Thr Ala Phe Ala Glu 
490 495 500 

ggc ggc cea ate get gaa ace ggc atg gtt gac att gac ctg ttc aae 1651 
Gly Gly Pro lie Ala Glu Thr Gly Met Val Asp lie Asp Leu Phe Asn 
505 510 515 

aac tac ate gea get eae cca gat gca cea att cgt gea aat cag age 1699 
Asn Tyr lie Ala Ala His Pro Asp Ala Pro lie Arg Ala Asn Gin Ser 
520 525 530 

tea gta ggc ate gee ctt tec ggc eeg gca gtt gea gaa gac gga act 1747 
Ser Val Gly lie Ala Leu Ser Gly Pro Ala Val Ala Glu Asp Gly Thr 
535 540 545 

ttg gte ect ggt gaa gag etg ace gte gat ett tet tec ete tee tac 1795 
Leu Val Pro Gly Glu Glu Leu Thr Val Asp Leu Ser Ser Leu Ser Tyr 
550 555 560 565 

acc gga eet gaa get aag cea ace aec gtt gag gtg ace gtt ggt act 1843 
Thr Gly Pro Glu Ala Lys Pro Thr Thr Val Glu Val Thr Val Gly Thr 

570 575 . - - .A 580 

gag aag aag act gcg gac gte gat aae acc ate gtt cct cag ttt gac 18 91 
Glu Lys Lys Thr Ala Asp Val Asp Asn Thr lie Val Pro Gin Phe Asp 
585 590 595 

age ace ggc aag gca act gte ace etg act gtt eet gag gga get acc 1939 
Ser Thr Gly Lys Ala Thr Val Thr Leu Thr Val Pro Glu Gly Ala Thr 
600 605 610 

tct gte aag ate gca act gae aat ggc act ace ttt gaa etg cca gta 1987 
Ser Val Lys lie Ala Thr Asp Asn Gly Thr Thr Phe Glu Leu Pro Val 
615 620 625 

ace gta aac ggt gaa ggc aac aat gat gac gat gat gat aag gag cag 2035 
Thr Val Asn Gly Glu Gly Asn Asn Asp Asp Asp Asp Asp Lys Glu Gin 
630 635 640 645 

cag tec tec gga tec tec gac gee ggt tee ctt gta gca gtt etc ggt 2083 
Gin Ser Ser Gly Ser Ser Asp Ala Gly Ser Leu Val Ala Val Leu Gly 
650 655 660 

gtt ctt gga gca etc ggt ggc etg gtg gcg ttc ttc ctg aac tet gcg 2131 
Val Leu Gly Ala Leu Gly Gly Leu Val Ala Phe Phe Leu Asn Ser Ala 
665 670 675 

cag ggc gca cca ttc ttg get cag ctt cag get atg ttt gcg cag ttc 2179 
Gin Gly Ala Pro Phe Leu Ala Gin Leu Gin Ala Met Phe Ala Gin Phe 
680 685 690 

atg taataacttg tagtaaataa ate 2205 
Met 



<210> 234 
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<211> 694 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 234 

Met Lys Arg Leu Ser Arg Ala Ala Leu Ala Val Val Ala Thr Thr Ala 
15 10 15 

Val Ser Phe Ser Ala Leu Ala Val Pro Ala Phe Ala Asp Glu Ala Ser 
20 25 30 

Asn Val Glu Leu Asn lie Leu Gly Val Thr Asp Phe His Gly His lie 
35 40 45 

Glu Gin Lys Ala Val Lys Asp Asp Lys Gly Val lie Thr Gly Tyr Ser 
50 55 60 

Glu Met Gly Ala Ser Gly Val Ala Cys Tyr Val Asp Ala Glu Arg Ala 
65 70 75 80 

Asp Asn Pro Asn Thr Arg Phe lie Thr Val Gly Asp Asn lie Gly Gly 
85 90 95 

Ser Pro Phe Val Ser Ser lie Leu Lys Asp Glu Pro Thr Leu Gin Ala 
100 105 110 

Leu Ser Ala lie Gly Val Asp Ala Ser Ala Leu Gly Asn His Glu Phe 
115 120 125 

Asp Gin Gly Tyr Ser Asp Leu Val Asn Arg Val Ser Leu Asp Gly Ser 
130 135 140 

Gly Ser Ala Lys Phe Pro Tyr Leu Gly Ala Asn Val Glu Gly Gly Thr 
145 150 155 160 

Pro Ala Pro Ala Lys Ser Glu lie lie Glu Met Asp Gly Val Lys lie 
165 170 175 

Ala Tyr Val Gly Ala Val Thr Glu Glu Thr Ala Thr Leu Val Ser Pro 
180 185 190 

Ala Gly lie Glu Gly lie Thr Phe Thr Gly Asp lie Asp Ala lie Asn 
195 200 205 

Ala Glu Ala Asp Arg Val lie Glu Ala Gly Glu Ala Asp Val Val lie 
210 215 220 

Ala Leu lie His Ala Glu Ala Ala Pro Thr Asp Leu Phe Ser Asn Asn 
225 230 235 240 

Val Asp Val Val Phe Ser Gly His Thr His Phe Asp Tyr Val Ala Glu 
245 250 255 

Gly Glu Ala Arg Gly Asp Lys Gin Pro Leu Val Val lie Gin Gly His 
260 265 270 

Glu Tyr Gly Lys Val lie Ser Asp Val Glu lie Ser Tyr Asp Arg Glu 
275 280 285 



Ala Gly Lys lie Thr Asn lie Glu Ala Lys Asn Val Ser Ala Thr Asp 
290 295 300 
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Val Val Glu Asn 
305 

Ala Ala Ala Val 



Thr lie Asp Asn 
340 

Gly Ser Asn Arg 
355 

Ala Gly Leu Trp 
370 

Gly lie Met Asn 
385 

Val Thr Phe Ala 



Gly Val Arg Glu 
420 

Gin Trp Lys Glu 
435 

Ser Asn Val Gin 
450 

lie Thr His lie 
465 

Tyr Arg Val Thr 



Thr Ala Phe Ala 
500 

lie Asp Leu Phe 
515 

Arg Ala Asn Gin 
530 

Ala Glu Asp Gly 
545 

Ser Ser Leu Ser 



Val Thr Val Gly 
580 

Val Pro Gin Phe 
595 

Pro Glu Gly Ala 
610 



Cys Glu Thr Pro 
310 

Glu Ala Ala Glu 
325 

Gly Phe Tyr Arg 



Gly Val Glu Ser 
360 

Ala Val Asn Asp 
375 

Ala Gly Gly Val 
390 

Asp Ala Tyr Ala 
405 

Val Ser Gly Ala 



Thr Gly Asp Arg 
440 

Tyr Ser Tyr Asp 
455 

Thr Phe Asn Gly 
470 

Gly Ser Ser Phe 
485 

Glu Gly Gly Pro 



Asn Asn Tyr lie 
520 

Ser Ser Val Gly 
535 

Thr Leu Val Pro 
550 

Tyr Thr Gly Pro 
565 

Thr Glu Lys Lys 



Asp Ser Thr Gly 
600 

Thr Ser Val Lys 
615 



Asn Thr Ala Val 
315 

Glu Ala Gly Asn 
330 

Gly Ala Asp Glu 
345 

Ser Leu Ser Asn 



Ala Thr lie Leu 
380 

Arg Ala Asp Leu 
395 

Thr Gin Asn Phe 
410 

Gin Phe Lys Glu 
425 

Pro Arg Leu Ala 



Glu Thr Arg Glu 
460 

Glu Pro Met Asp 
475 

Leu Leu Ala Gly 
490 

lie Ala Glu Thr 
505 

Ala Ala His Pro 



lie Ala Leu Ser 
540 

Gly Glu Glu Leu 
555 

Glu Ala Lys Pro 
570 

Thr Ala Asp Val 
585 

Lys Ala Thr Val 



lie Ala Thr Asp 
620 



Asp Ala lie Val 
320 

Glu Val Val Ala 
335 

Glu Gly Thr Thr 
350 

Leu lie Ala Glu 
365 

Asn Ala Asp lie 



Glu Ala Gly Glu 
400 

Ser Asn Thr Tyr 
415 

Ala Leu Glu Gin 
430 

Leu Gly Leu Ser 
445 

Tyr Gly Asp Arg 



Met Lys Glu Thr 
480 

Gly Asp Ser Phe 
495 

Gly Met Val Asp 
510 

Asp Ala Pro lie 
525 

Gly Pro Ala Val 



Thr Val Asp Leu 
560 

Thr Thr Val Glu 
575 

Asp Asn Thr lie 
590 

Thr Leu Thr Val 
605 

Asn Gly Thr Thr 
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Phe Glu Leu Pro Val Thr Val Asn Gly Glu Gly Asn Asn Asp Asp Asp 
625 630 635 640 

Asp Asp Lys Glu Gin Gin Ser Ser Gly Ser Ser Asp Ala Gly Ser Leu 
645 650 655 

Val Ala Val Leu Gly Val Leu Gly Ala Leu Gly Gly Leu Val Ala Phe 
660 665 670 

Phe Leu Asn Ser Ala Gin Gly Ala Pro Phe Leu Ala Gin Leu Gin Ala 
675 680 685 

Met Phe Ala Gin Phe Met 
690 



<210> 235 
<211> 1116 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1093) 
<223> RXN01445 

<400> 235 

gagtctcgaa tgtataacga gtttgttcct aataacttta tcattaacta tgcctgcaat 60 



aggcttggga aattttggca tccaggtaat cgcgctgtca atg ate cca ctt att 

Met lie Pro Leu lie 
1 5 



115 



aat gta cgt ttt ccc gtt gcc gcc tta cct etc gca tta gtg gcg act 
Asn Val Arg Phe Pro Val Ala Ala Leu Pro Leu Ala Leu Val Ala Thr 
10 15 20 



163 



gta tgg ctt aat get tgg gca gac cat ctt etc eta act ggt ttt att 
Val Trp Leu Asn Ala Trp Ala Asp His Leu Leu Leu Thr Gly Phe lie 
25 30 35 



211 



gtt tat ctt get gtg gaa tae gca aea age cgt ggg ege ttc get etc 
Val Tyr Leu Ala Val Glu Tyr Ala Thr Ser Arg Gly Arg Phe Ala Leu 
40 45 50 



259 



gca ttg att ttg gga gtt gaa tgg ate tta att get tat ggg gta get 
Ala Leu lie Leu Gly Val Glu Trp lie Leu lie Ala Tyr Gly Val Ala 
55 60 65 



307 



ttg gaa agg cct ctt gag get aaa gac tet cca tet etc att ace gaa 
Leu Glu Arg Pro Leu Glu Ala Lys Asp Ser Pro Ser Leu lie Thr Glu 
70 75 80 85 



355 



att ttg etc ata ctt gta gca get gge aea ggg gca ggt egg tgg aaa 
lie Leu Leu lie Leu Val Ala Ala Gly Thr Gly Ala Gly Arg Trp Lys 
90 95 100 



403 



att ttg agt gaa ege aag caa cgt gca att act cag cag gaa ate ate 
lie Leu Ser Glu Arg Lys Gin Arg Ala lie Thr Gin Gin Glu lie lie 
105 110 115 



451 
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aaa aaa ate cgt act gat ata gcg cac tat ttg cat gac agt atg gca 4 99 

Lys Lys lie Arg Thr Asp lie Ala His Tyr Leu His Asp Ser Met Ala 
120 125 130 

aga teg ttg gca ata atg ata gtt caa tea aag ctg act gaa eta gag 547 

Arg Ser Leu Ala lie Met lie Val Gin Ser Lys Leu Thr Glu Leu Glu 
135 140 145 

cct gat cca aaa aag att caa gaa aaa eta aac agt att gee aaa att 595 

Pro Asp Pro Lys Lys lie Gin Glu Lys Leu Asn Ser lie Ala Lys lie 

150 155 160 165 

gga caa gag gea gtg get gat ttg cat caa tta gtt aga cac etc gtg 643 

Gly Gin Glu Ala Val Ala Asp Leu His Gin Leu Val Arg His Leu Val 

170 175 180 

gtc gag gag tct get gaa aaa gee aca gcg ttt gga gca tgg get gca 691 

Val Glu Glu Ser Ala Glu Lys Ala Thr Ala Phe Gly Ala Trp Ala Ala 

185 190 195 

gtt tct att cat gac aeg gtt aat tct gee att eag tta tta gta gat 739 

Val Ser lie His Asp Thr Val Asn Ser Ala lie Gin Leu Leu Val Asp 
200 205 210 

gca gga cat gtc gtt tec ttt gac agt aga aaa aag aac tat aag ctg 787 

Ala Gly His Val Val Ser. .Phe Asp Ser Arg Lys Lys Asn Tyr Lys Leu 
215 220 225 

gac eat att get gaa aeg gcg ttt get tta gee tte aat gag gca gtc 835 

Asp His lie Ala Glu Thr Ala Phe Ala Leu Ala Phe Asn Glu Ala Val 

230 235 240 245 

tgt aat gea att aaa cat tct ecg cce aag gea aac gtt act att cgc 883 

Cys Asn Ala lie Lys His Ser Pro Pro Lys Ala Asn Val Thr lie Arg 

250 255 260 

ata aca gaa aaa gea eag tct ctt cag att eta gta atg aat cct att 931 

lie Thr Glu Lys Ala Gin Ser Leu Gin lie Leu Val Met Asn Pro lie 

265 270 275 

gga gat tgg cat gca aat ggg gag tec gca att cea ggt gtg ggc att 979 

Gly Asp Trp His Ala Asn Gly Glu Ser Ala lie Pro Gly Val Gly lie 
280 285 290 

ggc gta gaa age tta ace aga agg ata cgt aat att aaa gga eag gtc 1027 

Gly Val Glu Ser Leu Thr Arg Arg lie Arg Asn lie Lys Gly Gin Val 
295 300 305 

tgt gtg act tea ctg caa gga tac tgg aaa gta gtt att tea eta cct 1075 

Cys Val Thr Ser Leu Gin Gly Tyr Trp Lys Val Val lie Ser Leu Pro 

310 315 320 325 

ttg aaa tgt gag gat tct taaattgtct ctatttgttg aac 1116 
Leu Lys Cys Glu Asp Ser 
330 



<210> 236 
<211> 331 
<212> PRT 

<213> Corynebaeterium glutamicum 
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<400> 236 

Met lie Pro Leu lie Asn Val Arg Phe Pro Val Ala Ala Leu Pro Leu 
15 10 15 

Ala Leu Val Ala Thr Val Trp Leu Asn Ala Trp Ala Asp His Leu Leu 
20 25 30 

Leu Thr Gly Phe lie Val Tyr Leu Ala Val Glu Tyr Ala Thr Ser Arg 
35 40 45 

Gly Arg Phe Ala Leu Ala Leu lie Leu Gly Val Glu Trp lie Leu lie 
50 55 60 

Ala Tyr Gly Val Ala Leu Glu Arg Pro Leu Glu Ala Lys Asp Ser Pro 
65 70 75 80 

Ser Leu lie Thr Glu lie Leu Leu lie Leu Val Ala Ala Gly Thr Gly 
85 90 95 

Ala Gly Arg Trp Lys lie Leu Ser Glu Arg Lys Gin Arg Ala lie Thr 
100 105 110 

Gin Gin Glu lie lie Lys Lys lie Arg Thr Asp lie Ala His Tyr Leu 
115 120 125 

His Asp Ser Met Ala Arg Ser Leu Ala lie Met lie Val Gin Ser Lys 
130 135 140 

Leu Thr Glu Leu Glu Pro Asp Pro Lys Lys lie Gin Glu Lys Leu Asn 
145 150 155 160 

Ser lie Ala Lys lie Gly Gin Glu Ala Val Ala Asp Leu His Gin Leu 
165 170 175 

Val Arg His Leu Val Val Glu Glu Ser Ala Glu Lys Ala Thr Ala Phe 
180 185 190 

Gly Ala Trp Ala Ala Val Ser lie His Asp Thr Val Asn Ser Ala lie 
195 200 205 

Gin Leu Leu Val Asp Ala Gly His Val Val Ser Phe Asp Ser Arg Lys 
210 215 220 

Lys Asn Tyr Lys Leu Asp. His lie Ala Glu Thr Ala Phe Ala Leu Ala 
225 230 235 240 

Phe Asn Glu Ala Val Cys Asn Ala lie Lys His Ser Pro Pro Lys Ala 
245 250 255 

Asn Val Thr lie Arg lie Thr Glu Lys Ala Gin Ser Leu Gin lie Leu 
260 265 270 

Val Met Asn Pro lie Gly Asp Trp His Ala Asn Gly Glu Ser Ala lie 
275 280 285 

Pro Gly Val Gly lie Gly Val Glu Ser Leu Thr Arg Arg lie Arg Asn 
290 295 300 



lie Lys Gly Gin Val Cys Val Thr Ser Leu Gin Gly Tyr Trp Lys Val 
305 310 315 320 
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Val lie Ser Leu Pro Leu Lys Cys Glu Asp Ser 
325 330 



<210> 237 
<211> 1254 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1231) 
<223> RXN03143 

<400> 237 

ttcgttgcgc gggggcattt tttaatcggg ctctggtcga ttcttgcagt acgaccaaag 60 

tcggattcgc gttcatactt agttgatcta tcgtggtggc gtg aaa act age caa 115 

Val Lys Thr Ser Gin 
1 5 

gcg acc ate gcc cga att gag aga gtt cte att tgg gga ttg cat tta 163 
Ala Thr lie Ala Arg lie Glu Arg Val Leu lie Trp Gly Leu His Leu 
10 15 20 

etc att gee gtt ttg ttg gtg ttg gtg tgt tgg cgt gee age eat tgg 211 
Leu lie Ala Val Leu Leu Val Leu Val Cys Trp Arg Ala Ser His Trp 
25 30 35 

ggt gtg tgg gtg etc get ttt ggc tat gge gtg gtt tat gtg gcg ggt 259 
Gly Val Trp Val Leu Ala Phe Gly Tyr Gly Val Val Tyr Val Ala Gly 
40 45 50 

gtg gtc ccg aat teg ccg ttt aag aat eac cet atg gcg tgg ttt ett 307 
Val Val Pro Asn Ser Pro Phe Lys Asn His Pro Met Ala Trp Phe Leu 
55 60 65 

gtg ctg agt ttg ttg tgg gcg age etg att tgg gat gga ccg gag cet 355 
Val Leu Ser Leu Leu Trp Ala Ser Leu lie Trp Asp Gly Pro Glu Pro 
70 75 80 85 

gcg tat ttg gtg ttt ccg atg ttt ttc etc gea gtg ttg ate aeg aca 403 
Ala Tyr Leu Val Phe Pro Met Phe Phe Leu Ala Val Leu lie Thr Thr 
90 95 100 

ccg ctg aaa tee gcg ate ate att gea ata ctg aeg gcg ate gcg gtg 451 
Pro Leu Lys Ser Ala lie lie lie Ala lie Leu Thr Ala lie Ala Val 
105 110 115 

gtt aeg ttg get atg eac ctg ggg ttt tct gtt ggc gtt gtc acc ggt 499 
Val Thr Leu Ala Met His Leu Gly Phe Ser Val Gly Val Val Thr Gly 
120 125 130 

ccg ate ett ggc gcg ttg gtg gcg tgg gta atg ggt aeg tgt ttt cag 547 
Pro lie Leu Gly Ala Leu Val Ala Trp Val Met Gly Thr Cys Phe Gin 
135 140 145 

tta ttg gea caa gee tta aag gag ett gtc gae gea cgt gcg teg gcg 595 
Leu Leu Ala Gin Ala Leu Lys Glu Leu Val Asp Ala Arg Ala Ser Ala 
150 155 160 165 
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ate egg gcg teg aaa age get ggc gag cag gca gaa cga gee egc ata 643 

lie Arg Ala Ser Lys Ser Ala Gly Glu Gin Ala Glu Arg Ala Arg lie 

170 175 180 

gcg ggc gaa ata eat gac act gtg gcg cag ggg ttg tee teg att cag 691 

Ala Gly Glu lie His Asp Thr Val Ala Gin Gly Leu Ser Ser lie Gin 

185 190 195 

atg ttg ttg eat gcg gcg gaa aaa egg gtg gat gat ecg eag gcg tta 739 

Met Leu Leu His Ala Ala Glu Lys Arg Val Asp Asp Pro Gin Ala Leu 
200 205 210 

age eat ata egg ttg gee agg caa acg aca get gat aat ttg geg gag 787 

Ser His lie Arg Leu Ala Arg Gin Thr Thr Ala Asp Asn Leu Ala Glu 
215 220 225 

ace agg cag ate att get geg ctg caa ecg act eca etc att ggg gcg 835 

Thr Arg Gin lie lie Ala Ala Leu Gin Pro Thr Pro Leu lie Gly Ala 
230 235 240 245 

gat etg ecg gtg geg ttg gee aga ctg teg teg ace ace ecg atg gga 883 

Asp Leu Pro Val Ala Leu Ala Arg Leu Ser Ser Thr Thr Pro Met Gly 

250 255 260 

cag aac. ate acg ttt gaa gtc gac gga tec cea egg gta tta cet gat . 931 

Gin Asn lie Thr Phe Glu Val Asp Gly Ser Pro Arg Val Leu Pro Asp" 

265 270 275 

geg atg gag gca gag ate gta ega att gee caa acg ctg ctg gga aat 97 9 

Ala Met Glu Ala Glu lie Val Arg lie Ala Gin Thr Leu Leu Gly Asn 
280 285 290 

gtg gtg egg eat gca cag gca gat tet gca aaa atg ace etg aca tat 1027 

Val Val Arg His Ala Gin Ala Asp Ser Ala Lys Met Thr Leu Thr Tyr 
295 300 305 

caa gat gat caa ata ctt eta gat gtc ate gat aat ggg cag gga ttt 1075 

Gin Asp Asp Gin lie Leu Leu Asp Val lie Asp Asn Gly Gin Gly Phe 
310 315 320 325 

gat gtg gca gaa gtg ate cgt aaa aaa tec att gga ctg cec aca gcg 1123 

Asp Val Ala Glu Val lie Arg Lys Lys Ser lie Gly Leu Pro Thr Ala 

330 335 340 

caa cgc egg get gaa ggg etg ggc gga aca ata att att gaa tet aca 1171 

Gin Arg Arg Ala Glu Gly Leu Gly Gly Thr lie lie lie Glu Ser Thr 

345 350 355 

ate gga teg gga act gga att tec gee cgt ttt cec tat cea caa aag 1219 

lie Gly Ser Gly Thr Gly lie Ser Ala Arg Phe Pro Tyr Pro Gin Lys 
360 365 370 

gac caa gat aag tgatcegtat tetgttgget gat 1254 
Asp Gin Asp Lys 
375 



<210> 238 
<211> 377 
<212> PRT 
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<213> Corynebacterium glutamicum 
<400> 238 

Val Lys Thr Ser Gin Ala Thr lie Ala Arg lie Glu Arg Val Leu lie 
15 10 15 

Trp Gly Leu His Leu Leu lie Ala Val Leu Leu Val Leu Val Cys Trp 
20 25 30 

Arg Ala Ser His Trp Gly Val Trp Val Leu Ala Phe Gly Tyr Gly Val 
35 40 45 

Val Tyr Val Ala Gly Val Val Pro Asn Ser Pro Phe Lys Asn His Pro 
50 55 60 

Met Ala Trp Phe Leu Val Leu Ser Leu Leu Trp Ala Ser Leu lie Trp 
65 70 75 80 

Asp Gly Pro Glu Pro Ala Tyr ^Leu Val Phe Pro Met Phe Phe Leu Ala 
85 90 95 

Val Leu lie Thr Thr Pro Leu Lys Ser Ala lie lie lie Ala lie Leu 
100 105 110 

Thr Ala lie Ala Val Val Thr Leu Ala Met His Leu Gly Phe Ser Val 
115 120 125 .... 

Gly Val Val Thr Gly Pro lie Leu Gly Ala Leu Val Ala Trp Val Met 
130 135 140 

Gly Thr Cys Phe Gin Leu Leu Ala Gin Ala Leu Lys Glu Leu Val Asp 
145 150 155 160 

Ala Arg Ala Ser Ala lie Arg Ala Ser Lys Ser Ala Gly Glu Gin Ala 
165 170 175 

Glu Arg Ala Arg lie Ala Gly Glu lie His Asp Thr Val Ala Gin Gly 
180 185 190 

Leu Ser Ser lie Gin Met Leu Leu His Ala Ala Glu Lys Arg Val Asp 
195 200 205 

Asp Pro Gin Ala Leu Ser His lie Arg Leu Ala Arg Gin Thr Thr Ala 
210 215 220 

Asp Asn Leu Ala Glu Thr Arg Gin lie lie Ala Ala Leu Gin Pro Thr 
225 230 235 240 

Pro Leu lie Gly Ala Asp Leu Pro Val Ala Leu Ala Arg Leu Ser Ser 
245 250 255 

Thr Thr Pro Met Gly Gin Asn lie Thr Phe Glu Val Asp Gly Ser Pro 
260 265 270 

Arg Val Leu Pro Asp Ala Met Glu Ala Glu lie Val Arg lie Ala Gin 
275 280 285 

Thr Leu Leu Gly Asn Val Val Arg His Ala Gin Ala Asp Ser Ala Lys 
290 295 300 



Met Thr Leu Thr Tyr Gin Asp Asp Gin lie Leu Leu Asp Val lie Asp 
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305 

Asn Gly Gin Gly 



Gly Leu Pro Thr 
340 

lie lie Glu Ser 
355 

Pro Tyr Pro Gin 
370 



310 

Phe Asp Val Ala 
325 

Ala Gin Arg Arg 



Thr lie Gly Ser 
360 

Lys Asp Gin Asp 
375 



315 

Glu Val lie Arg 
330 

Ala Glu Gly Leu 
345 

Gly Thr Gly He 
Lys 



320 

Lys Lys Ser lie 
335 

Gly Gly Thr He 
350 

Ser Ala Arg Phe 
365 



<210> 239 
<211> 362 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (339) 

<223> RXN03071 

<400> 239 

atg ctg gcg cca tgg cag etc cac aaa gac gac gac ate gte gee cgc 48 

Met Leu Ala Pro Trp Gin Leu His Lys Asp Asp Asp lie Val Ala Arg 

15 10 15 

aac gag cag ate ace gaa gee tte gag cgc gac gte gte eca tac gcg 96 
Asn Glu Gin He Thr Glu Ala Phe Glu Arg Asp Val Val Pro Tyr Ala 
20 25 30 

gag ctt tte gac gee tee gge eag att cet tea teg cag gag ttc ttc 144 
Glu Leu Phe Asp Ala Ser Gly Gin He Pro Ser Ser Gin Glu Phe Phe 
35 40 45 

cgc gtg tea etc ace gga eag tat ctt cca gac agt gag gtt ttg ctg 192 
Arg Val Ser Leu Thr Gly Gin Tyr Leu Pro Asp Ser Glu Val Leu Leu 
50 55 60 

ege ctt cgc ccc gte gac tec gge cca gca ttc eaa teg tta ace cec 240 
Arg Leu Arg Pro Val Asp Ser Gly Pro Ala Phe Gin Ser Leu Thr Pro 
65 70 75 80 

ttc gaa ctt gaa aac gga cag att gte etc gte aac cgt ggt tac gaa 288 
Phe Glu Leu Glu Asn Gly Gin He Val Leu Val Asn Arg Gly Tyr Glu 
85 90 95 

tea tea gag gge aea ate gte eca gag ate gag cet get eet tea cac 336 
Ser Ser Glu Gly Thr He Val Pro Glu He Glu Pro Ala Pro Ser His 
100 105 110 

cag taaeeateae cggattegee gca 362 
Gin 



<210> 240 
<211> 113 
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<212> PRT 

<213> Corynebacterium glutamicum 
<400> 240 

Met Leu Ala Pro Trp Gin Leu His Lys Asp Asp Asp lie Val Ala Arg 
15 10 15 

Asn Glu Gin lie Thr Glu Ala Phe Glu Arg Asp Val Val Pro Tyr Ala 
20 25 30 

Glu Leu Phe Asp Ala Ser Gly Gin lie Pro Ser Ser Gin Glu Phe Phe 
35 40 45 

Arg Val Ser Leu Thr Gly Gin Tyr Leu Pro Asp Ser Glu Val Leu Leiu 
50 55 60 

Arg Leu Arg Pro Val Asp Ser Gly Pro Ala Phe Gin Ser Leu Thr Pro 
65 70 75 .80 

Phe Glu Leu Glu Asn Gly Gin lie Val Leu Val Asn Arg Gly Tyr Glu 
85 90 95 

Ser Ser Glu Gly Thr lie Val Pro Glu, lie Glu Pro Ala Pro Ser His 
100 105 110 

Gin 



<210> 241 
<211> 558 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (535) 
<223> RXN03072 

<400> 241 

atcagagggc acaatcgtcc cagagatcga gcctgctcct tcacaccagt aaccatcacc 60 

ggattcgccg caagaacgag ggcctccagg ttctgcacct atg gaa gac age ggc 115 

Met Glu Asp Ser Gly 
1 5 

tac acc cag gtc tac gga att aac acc gaa cag ate agt gac gtc acc 163 

Tyr Thr Gin Val Tyr Gly lie Asn Thr Glu Gin lie Ser Asp Val Thr 
10 15 20 

ggc ctt gat ctt ggc acc gac tac gtc cag gtc gca gaa ggc gaa cct 211 
Gly Leu Asp Leu Gly Thr Asp Tyr Val Gin Val Ala Glu Gly Glu Pro 
25 30 35 

ggt gtt ttg aac cca atg cca ctg cct caa atg gac cgc ggt aac cac 259 
Gly Val Leu Asn Pro Met Pro Leu Pro Gin Met Asp Arg Gly Asn His 
40 45 50 

etc tea tac ggc ttc cag tgg ate gee tte ggc ate atg gca cct tta 307 
Leu Ser Tyr Gly Phe Gin Trp lie Ala Phe Gly lie Met Ala Pro Leu 
55 60' 65 



BGI-123CP 




ggg ctt gga tac ttc ate tgg get gaa atg cgc gaa cga ege egc gac 355 
Gly Leu Gly Tyr Phe lie Trp Ala Glu Met Arg Glu Arg Arg Arg Asp 
70 75 80 85 

aaa gca gaa egc gaa cag atg gee gag eta aae aet ctt gaa eea gtg 403 
Lys Ala Glu Arg Glu Gin Met Ala Glu Leu Asn Thr Leu Glu Pro Val 
90 95 100 

gtg gaa ace eet gaa gtt gtt gaa act gca gaa eea ace ate ace ccg 451 
Val Glu Thr Pro Glu Val Val Glu Thr Ala Glu Pro Thr lie Thr Pro 
105 110 115 

get gca tee aaa ega cgt tea cgc tae gge gat caa eac cgc aat cae 4 99 
Ala Ala Ser Lys Arg Arg Ser Arg Tyr Gly Asp Gin His Arg Asn His 
120 125 130 

tac gag aag ate tee aaa cga gac caa gag ege ttc taagcccgtc 545 
Tyr Glu Lys lie Ser Lys Arg Asp Gin Glu Arg Phe 
135 140 145 

tcatttttgc ace • 558 



<210> 242 
<211> 145 
<212> PRT 

<213> Corynebacterium glutamieum 
<400> 242 

Met GLu Asp Ser Gly Tyr Thr Gin Val Tyr Gly lie Asn Thr Glu Gin 
1 ' 5 10 15 

lie Ser Asp Val Thr Gly Leu Asp Leu Gly Thr Asp Tyr Val Gin Val 
20 25 30 

Ala Glu Gly Glu Pro Gly Val Leu Asn Pro Met Pro Leu Pro Gin Met 
35 40 45 

Asp Arg Gly Asn His Leu Ser Tyr Gly Phe Gin Trp lie Ala Phe Gly 
50 55 60 

lie Met Ala Pro Leu Gly Leu Gly Tyr Phe lie Trp Ala Glu Met Arg 
65 70 75 80 

Glu Arg Arg Arg Asp Lys Ala Glu Arg Glu Gin Met Ala Glu Leu Asn 
85 90 95 

Thr Leu Glu Pro Val Val Glu Thr Pro Glu Val Val Glu Thr Ala Glu 
100 105 110 

Pro Thr lie Thr Pro Ala Ala Ser Lys Arg Arg Ser Arg Tyr Gly Asp 
115 120 125 

Gin His Arg Asn His Tyr Glu Lys lie Ser Lys Arg Asp Gin Glu Arg 
130 135 140 



Phe 
145 



BGI-123CP 




<210> 243 
<211> 600 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (577) 

<223> RXN01773 

<400> 243 

ccctaaaaac aacgacagca aagctgcgtt cggatatatt ctcgaactgc tgtagtgcat 60 

acgctacagc ccgctaccac cgtaaaagcg agaacatatc atg act gtt gat etc 115 

Met Thr Val Asp Leu 
1 • 5 

tac cag gca cgc att cct ttt cag cgc gat ggc gtg cgc ttt gat cat 163 
Tyr Gin Ala Arg lie Pro Phe Gin Arg Asp Gly Val Arg Phe Asp His 
10 15 20 

acg atg ate ace cac att caa gee ggc ctg cat ett ggt ggc tgc cgc 211 
Thr Met lie Thr His lie Gin Ala Gly Leu His Leu Gly Gly Cys Arg 
25 30 35 

gca gca ggt tta ctg cct ata cea gca cat att gat cat att gtg cgc 259 
Ala Ala Gly Leu Leu Pro lie Pro Ala His lie Asp His lie Val Arg 
40 45 50 

ctg aca gcc gca gat ttc tat gac acc cag tea gca ecg cag ctg etc 307 
Leu Thr Ala Ala Asp Phe Tyr Asp Thr Gin Ser Ala Pro Gin Leu Leu 
55 60 65 

age aac act gtg ett gat gta ttg gac ace ace act caa gac ttg aag 355 
Ser Asn Thr Val Leu Asp Val Leu Asp Thr Thr Thr Gin Asp Leu Lys 
70 75 80 85 

gca ttg tgg cct gtt gca gaa cat att get aca acc att cct gaa tet 403 
Ala Leu Trp Pro Val Ala Glu His lie Ala Thr Thr lie Pro Glu Ser 
90 95 100 

gag aac gtg ett ate cac tgc cag atg ggt ate aac cgc tea get gca 451 
Glu Asn Val Leu lie His Cys Gin Met Gly lie Asn Arg Ser Ala Ala 
105 110 115 

etc atg aca egg gtg ttg atg ttg cgc aac gat tgc acc gee gat gaa 4 99 
Leu Met Thr Arg Val Leu Met Leu Arg Asn Asp Cys Thr Ala Asp Glu 
120 125 130 

gca att gca ctg ctg cgt gat ega ege tea ccg ttt gta ctg ttc aat 547 
Ala lie Ala Leu Leu Arg Asp Arg Arg Ser Pro Phe Val Leu Phe Asn 
135 140 145 

gag cat ttt gtg gaa caa ett ega gca ctg taagcgctca aagacccatt acc 600 
Glu His Phe Val Glu Gin Leu Arg Ala Leu 
150 155 



<210> 244 
<211> 159 
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-293- 



<212> PRT 

<213> Corynebacterium glutamicum 
<400> 244 

Met Thr Val Asp Leu Tyr Gin Ala Arg lie Pro Phe Gin Arg Asp Gly 
15 10 15 

Val Arg Phe Asp His Thr Met lie Thr His lie Gin Ala Gly Leu His 
20 25 30 

Leu Gly Gly Cys Arg Ala Ala Gly Leu Leu Pro lie Pro Ala His lie 
35 40 45 

Asp His lie Val Arg Leu Thr Ala Ala Asp Phe Tyr Asp Thr Gin Ser 
50 55 60 

Ala Pro Gin Leu Leu Ser Asn Thr Val Leu Asp Val Leu Asp Thr Thr 
65 70 75 80 

Thr Gin Asp Leu Lys Ala Leu Trp Pro Val Ala Glu His lie Ala Thr 
85 90 95 

Thr lie Pro Glu Ser Glu Asn Val Leu lie His Cys Gin Met Gly lie 
100 105 110 

Asn Arg Ser Ala Ala Leu .Met Thr Arg Val Leu Met Leu Arg Asn Asp 
115 120 125 

Cys Thr Ala Asp Glu Ala lie Ala Leu Leu Arg Asp Arg Arg Ser Pro 
130 135 140 

Phe Val Leu Phe Asn Glu His Phe Val Glu Gin Leu Arg Ala Leu 
145 150 155 



<210> 245 
<211> 1344 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1321) 
<223> RXN03090 

<400> 245 

tcaattatca gtactatgac gatgactggg acgacgacga tgatgacttc gacgacgact 60 

gggacgacga ctaactaacc cctgaggcac tttctatttc atg get aaa tea act 115 

Met Ala Lys Ser Thr 
1 5 

cct ttg att gca teg eta ege tgg ega att gte ctg tgg atg aea gcg 163 
Pro Leu lie Ala Ser Leu Arg Trp Arg lie Val Leu Trp Met Thr Ala 
10 15 20 

gtt gtt ttc ttg acc eta gcc age gtt gtg ate att ace egt teg gtg 211 
Val Val Phe Leu Thr Leu Ala Ser Val Val lie lie Thr Arg Ser Val 
25 30 35 



etg ctt tea gag gta aec aac acc gcg aac teg gca gtt gag cag gaa 



259 
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Leu Leu Ser Glu Val Thr Asn Thr Ala Asn Ser Ala Val Glu Gin Glu 
40 45 50 

att gag gag ttt cgt cgc ttt gca gcc gaa gga att gat cca aca act 307 

lie Glu Glu Phe Arg Arg Phe Ala Ala Glu Gly lie Asp Pro Thr Thr 
55 60 65 

gcg cag cct ttt gag tea ggt cat cgc ctg atg gag gtt tac ctg teg 355 

Ala Gin Pro Phe Glu Ser Gly His Arg Leu Met Glu Val Tyr Leu Ser 
70 75 80 85 



agg eag att ecg gat gaa aat gaa gee att gte ggc att ttc ecc gga 
Arg Gin lie Pro Asp Glu Asn Glu Ala lie Val Gly lie Phe Pro Gly 
90 95 100 



403 



gag etc att eag gtt gat tac tec cag etc agt ggc gcc cat ecg ctt 451 
Glu Leu lie Gin Val Asp Tyr Ser Gin Leu Ser Gly Ala His Pro Leu 
105 110 115 

cct ttg gaa eac tec gat ecg ttg att teg gaa ate cga eag ace acg 4 99 
Pro Leu Glu His Ser Asp Pro Leu lie Ser Glu lie Arg Gin Thr Thr 
120 125 130 

ctg aat tet gga gtt ttc age gat ctt gaa cgc gga acc act cac tgg 547 
Leu Asn Ser Gly Val Phe Ser Asp Leu Glu Arg Gly Thr Thr His Trp 
135 140 145 

gga aag gtg aat ttc caa act get tec ggt gag gcc gat ggt gag ttc 595 
Gly Lys Val Asn Phe Gin Thr Ala Ser Gly Glu Ala Asp Gly Glu Phe 
150 155 160 165 

gtt gte gca ttc ttc get gat aat ctt aaa gae eag gte aac ggc eag 643 
Val Val Ala Phe Phe Ala Asp Asn Leu Lys Asp Gin Val Asn Gly Gin 
170 175 180 

ate cag att ctt att ttg ate ggc aca ggg ggt ttg att gee tea att 691 
He Gin He Leu He Leu lie Gly Thr Gly Gly Leu He Ala Ser He 
185 190 195 

ctg att get tgg ttg att gcg ggc cag ate att gcc ecg ate cgc aaa 739 
Leu He Ala Trp Leu He Ala Gly Gin He He Ala Pro He Arg Lys 
200 205 210 

ttg agt tee gtg tec gca aag ate agt aat teg gat etc acc tgg cgc 787 
Leu Ser Ser Val Ser Ala Lys He Ser Asn Ser Asp Leu Thr Trp Arg 
215 220 225 

gte cct gtg gag ggt cgt gat gag att gcg eag ctg gee agg act ttt 835 
Val Pro Val Glu Gly Arg Asp Glu He Ala Gin Leu Ala Arg Thr Phe 
230 235 240 245 

aat gcc atg ttg gat cgc ate gaa ate gcg tat aac gat cag cgc cag 883 
Asn Ala Met Leu Asp Arg He Glu He Ala Tyr Asn Asp Gin Arg Gin 
250 255 260 

ttc gtt gat gat gee ggc cac gag ctg cgc ace ecg ate aca gtg gtg 931 
Phe Val Asp Asp Ala Gly His Glu Leu Arg Thr Pro He Thr Val Val 
265 270 . 275 



cgt ggc cag tta gag ctt etc gcc acc acc ecg ecg gag gaa caa gcg 979 
Arg Gly Gin Leu Glu Leu Leu Ala Thr Thr Pro Pro Glu Glu Gin Ala 
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280 285 290 

egg teg att gag etg gee aee aet gag ttg gat ega atg teg cga atg 1027 
Arg Ser lie Glu Leu Ala Thr Thr Glu Leu Asp Arg Met Ser Arg Met 
295 300 305 

gtc aat gat etg etc ace cte gca gtc gee gat tet gge aec ttc ate 1075 
Val Asn Asp Leu Leu Thr Leu Ala Val Ala Asp Ser Gly Thr Phe lie 
310 315 320 325 

cac gee cac ccc aeg gat gtc aeg gat tta aca ate gat ate gaa gae 1123 
His Ala His Pro Thr Asp Val Thr Asp Leu Thr lie Asp lie Glu Asp 
330 335 340 

aaa gee cgc ace ate age gae ega att ttg ctt gtc gae gee cge ecg 1171 
Lys Ala Arg Thr lie Ser Asp Arg lie Leu Leu Val Asp Ala Arg Pro 
345 350 355 

agg gee teg tea gee teg aeg ago age ggg tea ecg agg eag tgc ttg 1219 
Arg Ala Ser Ser Ala Ser Thr Ser Ser Gly Ser Pro Arg Gin Cys Leu 
360 365 370 

gag ttg ttc gge aat gcg ttg cgc tac age gat gat gtg gtg gag ttg 1267 
Glu Leu Phe Gly Asn Ala Leu Arg Tyr Ser Asp Asp Val Val Glu Leu 
375 380 385 

ggt tea gga ttt eaa ggg gtc tgg ccc eca ecg cat ttt teg cat ttg 1315 
Gly Ser Gly Phe Gin Gly Val Trp Pro Pro Pro His Phe Ser His Leu 
390 395 400 405 

ggt teg tgacaaagga aacggtgttg ata 1344 
Gly Ser 



<210> 246 
<211> 407 
<212> PRT 

<213> Corynebacterium glutamieum 
<400> 246 

Met Ala Lys Ser Thr Pro Leu lie . 
1 5 

Leu Trp Met Thr Ala Val Val Phe : 
20 

lie Thr Arg Ser Val Leu Leu Ser ( 
35 40 



Ala Ser Leu Arg Trp Arg lie Val 
10 15 

Leu Thr Leu Ala Ser Val Val lie 
25 30 

Glu Val Thr Asn Thr Ala Asn Ser 
45 



Ala Val Glu Gin Glu lie Glu Glu Phe Arg Arg Phe Ala Ala Glu Gly 
50 55 60 

lie Asp Pro Thr Thr Ala Gin Pro Phe Glu Ser Gly His Arg Leu Met 
65 70 75 80 

Glu Val Tyr Leu Ser Arg Gin lie Pro Asp Glu Asn Glu Ala lie Val 
85 90 95 



Gly lie Phe Pro Gly Glu Leu lie Gin Val Asp Tyr Ser Gin Leu Ser 
100 105 110 



BGM23CP -296- 



Gly Ala His Pro Leu Pro Leu Glu His Ser Asp Pro Leu lie Ser Glu 
115 120 125 

lie Arg Gin Thr Thr Leu Asn Ser Gly Val Phe Ser Asp Leu Glu Arg 
130 135 140 

Gly Thr Thr His Trp Gly Lys Val Asn Phe Gin Thr Ala Ser Gly Glu 
145 150 155 160 

Ala Asp Gly Glu Phe Val Val Ala Phe Phe Ala Asp Asn Leu Lys Asp 
165 170 175 

Gin Val Asn Gly Gin lie Gin lie Leu lie Leu lie Gly Thr Gly Gly 
180 185 190 

Leu lie Ala Ser lie Leu lie Ala Trp Leu lie Ala Gly Gin lie lie 
195 200 205 

Ala Pro lie Arg Lys Leu Ser Ser Val Ser Ala Lys lie Ser Asn Ser 
210 215 220 

Asp Leu Thr Trp Arg Val Pro Val Glu Gly Arg Asp Glu lie Ala Gin 
225 230 235 240 

Leu Ala Arg Thr Phe Asn Ala Met Leu Asp Arg lie Glu lie Ala Tyr 
245 250 255 

Asn Asp Gin Arg Gin Phe Val Asp Asp Ala Gly His Glu Leu Arg Thr 
260 265 270 

Pro lie Thr Val Val Arg Gly Gin Leu Glu Leu Leu Ala Thr Thr Pro 
275 280 285 

Pro Glu Glu Gin Ala Arg Ser lie Glu Leu Ala Thr Thr Glu Leu Asp 
290 295 300 

Arg Met Ser Arg Met Val Asn Asp Leu Leu Thr Leu Ala Val Ala Asp 
305 . 310 315 320 

Ser Gly Thr Phe lie His Ala His Pro Thr Asp Val Thr Asp Leu Thr 
325 330 335 

lie Asp lie Glu Asp Lys Ala Arg Thr lie Ser Asp Arg lie Leu Leu 
340 345 350 

Val Asp Ala Arg Pro Arg Ala Ser Ser Ala Ser Thr Ser Ser Gly Ser 
355 360 365 

Pro Arg Gin Cys Leu Glu Leu Phe Gly Asn Ala Leu Arg Tyr Ser Asp 
370 375 380 

Asp Val Val Glu Leu Gly Ser Gly Phe Gin Gly Val Trp Pro Pro Pro 
385 390 395 400 

His Phe Ser His Leu Gly Ser 
405 



<210> 247 
<211> 351 
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<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (328) 

<223> RXN00617 

<400> 247 

tacagcgatg atgtggtgga gttgggttca ggatttcaag gggtctggcc cccaccgcat 60 

ttttcgcatt tgggttcgtg acaaaggaaa cggtgttgat atg gat gaa caa gaa 115 

Met Asp Glu Gin Glu 
1 5 

gcc ctg ttc gat cgc ttc tec aga ggc tec caa aaa aat tea egg cgt 163 
Ala Leu Phe Asp Arg Phe Ser Arg Gly Ser Gin Lys Asn Ser Arg Arg- 
10 15 20 

ccc ggt ggc get ggc ctg gga tta tec att gtc aag gcg ate ggc gaa 211 
Pro Gly Gly Ala Gly Leu Gly Leu Ser lie Val Lys Ala lie Gly Glu 
25 30 35 

gcc cac gtc ggc ega get ttc gtc aat tee aca cca ggt eta gga tee 259 
Ala His Val Gly Arg Ala Phe Val Asn Ser Thr Pro Gly Leu Gly Ser 
40 45 50 ' . 

att ttc ggc ctg gaa ate ccc gca eea gaa caa tea aag gaa tac ace 307 
lie Phe Gly Leu Glu lie Pro Ala Pro Glu Gin Ser Lys Glu Tyr Thr 
55 60 65 

eat gag caa gat cet get cgc tgaagatgae geeggcateg cag 351 
His Glu Gin Asp Pro Ala Arg 
70 75 



<210> 248 
<211> 76 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 248 

Met Asp Glu Gin Glu Ala Leu Phe Asp Arg Phe Ser Arg Gly Ser Gin 
15 10 15 

Lys Asn Ser Arg Arg Pro Gly Gly Ala Gly Leu Gly Leu Ser lie Val 
20 25 30 

Lys Ala lie Gly Glu Ala His Val Gly Arg Ala Phe Val Asn Ser Thr 
35 40 45 

Pro Gly Leu Gly Ser lie Phe Gly Leu Glu lie Pro Ala Pro Glu Gin 
50 55 60 

Ser Lys Glu Tyr Thr His Glu Gin Asp Pro Ala Arg 
65 70 75 



<210> 249 
<211> 720 
<212> DNA 
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<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (697) 

<223> RXN02990 

<400> 249 

gaagactaag caccagtttt aacaaagcag ggacaatcca cacacttaaa ccatgatgtg 60 

gcttgttcct gctttttcgt caacgaaggg caacaacgcg atg gat ate caa gcc 115 

Met Asp lie Gin Ala 
1 5 

gaa aag att gaa aag etc aga aaa gca etc gac aac ttt gaa cgc get 163 

Giu Lys lie Glu Lys Leu Arg Lys Ala Leu Asp Asn Phe Glu Arg Ala 
10 15 20 

cat geg ega gge gaa tea gae tte ttt gac eat gaa aaa gaa gaa aag 211 
His Ala Arg Gly Glu Ser Asp Phe Phe Asp His Glu Lys Glu Glu Lys 
25 30 35 

aaa gcc aac gta cgc aga egt gcc ctg ctg ctg ctt aac caa ege gca 259 
Lys Ala Asn Val Arg Arg Arg Ala Leu Leu Leu Leu Asn Gin Arg Ala 
40 45 50 

ega tea gte aac gaa eta age ace aga ctt aaa gca ctg gag ttt gag 307 
Arg Ser Val Asn Glu Leu Ser Thr Arg Leu Lys Ala Leu Glu Phe Glu 
55 60 65 

gaa gac ate ate aat gag gte att gge gat etc ace aga tec aaa ctg 355 
Glu Asp lie lie Asn Glu Val lie Gly Asp Leu Thr Arg Ser Lys Leu 
70 75 80 85 

ctt gat gat gaa gtt ttt gee act gag tgg gtt egg caa egt get gcc 403 
Leu Asp Asp Glu Val Phe Ala Thr Glu Trp Val Arg Gin Arg Ala Ala 
90 95 100 

agg ega gga aaa tet teg egt geg ctg gae cgc gaa ctg cag gaa aaa 4 51 
Arg Arg Gly Lys Ser Ser Arg Ala Leu Asp Arg Glu Leu Gin Glu Lys 
105 110 115 

gge gte gae aag caa acg egt get geg geg ctt gag caa ate gae cag 4 99 
Gly Val Asp Lys Gin Thr Arg Ala Ala Ala Leu Glu Gin lie Asp Gin 
120 125 130 

gee gat gag egg gac acg geg egg geg gtg gee gtg aaa aag geg cgc 547 
Ala Asp Glu Arg Asp Thr Ala Arg Ala Val Ala Val Lys Lys Ala Arg 
135 140 145 

tea gag ace aag att ecg cag gae ege gcc gac tae gac aaa geg ctt 595 
Ser Glu Thr Lys lie Pro Gin Asp Arg Ala Asp Tyr Asp Lys Ala Leu 
150 155 160 165 

egg cgc gtg gtt ggt geg ctg gca egg egg gga ttt ecg get gga atg 643 
Arg Arg Val Val Gly Ala Leu Ala Arg Arg Gly Phe Pro Ala Gly Met 
170 175 180 



tee atg gac ctt geg egg gaa geg eta gac geg ega ate gag gat ttg 
Ser Met Asp Leu Ala Arg Glu Ala Leu Asp Ala Arg lie Glu Asp Leu 
185 190 195 



691 
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aaa aac taaaccccgg atgggaatca tec 720 
Lys Asn 



<210> 250 
<211> 199 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 250 

Met Asp lie Gin Ala Glu Lys lie Glu Lys Leu Arg Lys Ala Leu Asp 
15 10 15 

Asn Phe Glu Arg Ala His Ala Arg Gly Glu Ser Asp Phe Phe Asp His 
20 25 30 

Glu Lys Glu Glu Lys Lys Ala Asn Val Arg Arg Arg Ala Leu Leu Leu 
35 40 45 

Leu Asn Gin Arg Ala Arg Ser Val Asn Glu Leu Ser Thr Arg Leu Lys 
50 55 60 

Ala Leu Glu Phe Glu Glu Asp lie lie Asn Glu Val lie Gly Asp Leu 
65 70 75 80 

Thr Arg Ser Lys Leu Leu Asp Asp Glu Val Phe Ala Thr Glu Trp Val 
85 90 95 

Arg Gin Arg Ala Ala Arg Arg Gly Lys Ser Ser Arg Ala Leu Asp Arg 
100 105 110 

Glu Leu Gin Glu Lys Gly Val Asp Lys Gin Thr Arg Ala Ala Ala Leu 
115 120 125 

Glu Gin lie Asp Gin Ala Asp Glu Arg Asp Thr Ala Arg Ala Val Ala 
130 135 140 

Val Lys Lys Ala Arg Ser Glu Thr Lys lie Pro Gin Asp Arg Ala Asp 
145 150 155 160 

Tyr Asp Lys Ala Leu Arg Arg Val Val Gly Ala Leu Ala Arg Arg Gly 
165 170 175 

Phe Pro Ala Gly Met Ser Met Asp Leu Ala Arg Glu Ala Leu Asp Ala 
180 185 190 

Arg lie Glu Asp Leu Lys Asn 
195 



<210> 251 
<211> 341 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (318) 
<223> RXN03100 
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<400> 251 

etc tac ggc cag gac aaa gtg acc tec gat cog atg gaa get get tac 48 

Leu Tyr Gly Gin Asp Lys Val Thr Ser Asp Pro Met Glu Ala Ala Tyr 
1 5 10 . 15 

act age etc tac etc tgg aaa gaa atg gta gag aag gee gat tec ttt 96 
Thr Ser Leu Tyr Leu Trp Lys Glu Met Val Glu Lys Ala Asp Ser Phe 
20 25 30 

gat gtc gee gea att caa gca gee gee gae gga acc act ttt gat gca 144 
Asp Val Ala Ala lie Gin Ala Ala Ala Asp Gly Thr Thr Phe Asp Ala 
35 40 45 

eca gaa gga acc gtg gtg gtt ggc ggc gat aac cac eae ate tec aaa 192 
Pro Glu Gly Thr Val Val Val Gly Gly Asp Asn His His lie Ser Lys 
50 55 60 

aca ceg ege ate ggt cga ate ege eeg gat gga ttg ate gae acc att 240 
Thr Pro Arg lie Gly Arg lie Arg Pro Asp Gly Leu lie Asp Thr lie 
65 70 75 80 

tgg gaa acc gat tec eca gtt gat ceg gac eca tac ttg tet tee tat 288 
Trp Glu Thr Asp Ser Pro Val Asp Pro Asp Pro Tyr Leu Ser Ser Tyr 
85 90 95 

gac tgg gee aag ace ace get gcg act tee taagagataa aaateatgga cat 341 
Asp Trp Ala Lys Thr Thr Ala Ala Thr Ser 
100 105 



<210> 252 
<211> 106 
<212> PRT 

<213> Corynebacterium glutamieum 
<400> 252 

Leu Tyr Gly Gin Asp Lys Val Thr Ser Asp Pro Met Glu Ala Ala Tyr 
1 5 10 15 

Thr Ser Leu Tyr Leu Trp Lys Glu Met Val Glu Lys Ala Asp Ser Phe 
20 25 30 

Asp Val Ala Ala lie Gin Ala Ala Ala Asp Gly Thr Thr Phe Asp Ala 
35 40 45 

Pro Glu Gly Thr Val Val Val Gly Gly Asp Asn His His He Ser Lys 
50 55 60 

Thr Pro Arg He Gly Arg He Arg Pro Asp Gly Leu He Asp Thr He 
65 70 75 80 

Trp Glu Thr Asp Ser Pro Val Asp Pro Asp Pro Tyr Leu Ser Ser Tyr 
85 90 95 

Asp Trp Ala Lys Thr Thr Ala Ala Thr Ser 
100 105 



<210> 253 



BGI-123CP ' -301 



<211> 525 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (502) 

<223> RXN00031 

<400> 253 

cacacatcgc ctcgtcatcc ttagacacgc caaatcttcc tggtccaccg gagtactcga 60 

ccataaacgc ccacttaatc aacgtgggct tcgcgatggc gtg gca get ggc caa 115 

Val Ala Ala Gly Gin 
1 5 

tgg eta get gge aae ate gge gaa att gat eat gtg ctg tgt tea gat 163 
Trp Leu Ala Gly Asn lie Gly Glu lie Asp His Val Leu Cys Ser Asp 
10 15 20 

gee acc cgc aca caa tta acg tgg gaa cgc gtc cag ctt ggt ggc gca 211 
Ala Thr Arg Thr Gin Leu Thr Trp Glu Arg Val Gin Leu Gly Gly Ala 
25 30 35 

acc gcc aaa ggc tct age ttc eac aat gae ate tat gaa aac caa gtg 259 
Thr Ala Lys Gly Ser Ser Phe His Asn Asp lie Tyr Glu Asn Gin Val 
40 45 50 

tct gaa ttt aaa cat tta ata aca ggg etc cca gat gta gtt ggt acc 307 
Ser Glu Phe Lys His Leu lie Thr Gly Leu Pro Asp Val Val Gly Thr 
55 60 65 

gcc eta etc ate ggg cac tgg cca gge gtg gaa gaa eta gee cat tat 355 
Ala Leu Leu lie Gly His Trp Pro Gly Val Glu Glu Leu Ala His Tyr 
70 75 80 85 

ttt gge ate cgc gat gaa eat eee ggt tgg gat cag atg gaa gaa aag 403 
Phe Gly lie Arg Asp Glu His Pro Gly Trp Asp Gin Met Glu Glu Lys 
90 95 100 

ttt eee ace age gee att geg gtg ttg gaa ttt aae acc cet tgg tea 451 
Phe Pro Thr Ser Ala lie Ala Val Leu Glu Phe Asn Thr Pro Trp Ser 
105 110 115 

aaa ctt gag aga aac tct get egg ttg aca gat ttt gtc att cca egg 4 99 
Lys Leu Glu Arg Asn Ser Ala Arg Leu Thr Asp Phe Val lie Pro Arg 
120 125 130 

ggt tagttetgct teaattgaac aat 525 
Gly 



<210> 254 
<211> 134 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 254 

Val Ala Ala Gly Gin Trp Leu Ala Gly Asn lie Gly Glu lie Asp His 
15 10 15 
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Val Leu Cys Ser Asp Ala Thr Arg Thr Gin Leu Thr Trp Glu Arg Val 
20 25 30 

Gin Leu Gly Gly Ala Thr Ala Lys Gly Ser Ser Phe His Asn Asp lie 
35 40 45 

Tyr Glu Asn Gin Val Ser Glu Phe Lys His Leu lie Thr Gly Leu Pro 
50 55 60 

Asp Val Val Gly Thr Ala Leu Leu lie Gly His Trp Pro Gly Val Glu 
65 70 75 80 

Glu Leu Ala His Tyr Phe Gly lie Arg Asp Glu His Pro Gly Trp Asp 
85 90 95 

Gin Met Glu Glu Lys Phe Pro Thr Ser Ala lie Ala Val Leu Glu Phe 
100 105 110 

Asn Thr Pro Trp Ser Lys Leu Glu Arg Asn Ser Ala Arg Leu Thr Asp 
115 120 125 

Phe Val lie Pro Arg Gly 
130 



<210> 255 
<211> 1422 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1399) 

<223> RXN02758 

<400> 255 

atacatctca cccaattccc cataactaga caattgccca gcaacgactg ataagtctcc 60 

aatgtcgtgt tccgcgctca gacatgagac aattgttgcc gtg act gaa etc ate 115 

Val Thr Glu Leu lie 
1 5 

cag aat gaa tec caa gaa ate get gag ctg gaa gee gge cag cag gtt 163 
Gin Asn Glu Ser Gin Glu lie Ala Glu Leu Glu Ala Gly Gin Gin Val 
10 15 20 

gca ttg cgt gaa ggt tat ett ect gcg gtg ate aea gtg age ggt aaa 211 
Ala Leu Arg Glu Gly Tyr Leu Pro Ala Val lie Thr Val Ser Gly Lys 
25 30 35 

gac cge cca ggt gtg act gcc gcg ttc ttt agg gtc ttg tec get aat 259 
Asp Arg Pro Gly Val Thr Ala Ala Phe Phe Arg Val Leu Ser Ala Asn 
40 45 50 

cag gtt cag gtc ttg gac gtt gag cag tea atg ttc cgt gge ttt ttg 307 
Gin Val Gin Val Leu Asp Val Glu Gin Ser Met Phe Arg Gly Phe Leu 
55 60 65 



aac ttg gcg gcg ttt gtg ggt ate gca ect gag cgt gtc gag ace gtc 
Asn Leu Ala Ala Phe Val Gly lie Ala Pro Glu Arg Val Glu Thr Val 



355 
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70 75 80 85 

acc aca ggc ctg act gac acc etc aag gtg cat gga cag tec gtg gtg 403 

Thr Thr Gly Leu Thr Asp Thr Leu Lys Val His Gly Gin Ser Val Val 
90 95 100 

gtg gag ctg cag gaa act gtg cag teg tec cgt cet cgt tet tec cat 4 51 

Val Glu Leu Gin Glu Thr Val Gin Ser Ser Arg Pro Arg Ser Ser His 
105 110 115 

gtt gtt gtg gtg ttg ggt gat ccg gtt gat gcg ttg gat att tec cge 4 99 

Val Val Val Val Leu Gly Asp Pro Val Asp Ala Leu Asp lie Ser Arg 
120 125 130 

att ggt cag acc ctg gcg gat tac gat gee aac att gac ace att cgt 547 

lie Gly Gin Thr Leu Ala Asp Tyr Asp Ala Asn lie Asp Thr lie Arg 
135 140 145 

ggt att teg gat tac cet gtg acc ggc ctg gag ctg aag gtg act gtg 595 

Gly lie Ser Asp Tyr Pro Val Thr Gly Leu Glu Leu Lys Val Thr Val 

150 155 160 165 

ccg gat gtc age cet ggt ggt ggt gaa gcg atg cgt aag gcg ett get 64 3 

Pro Asp Val Ser Pro Gly Gly Gly Glu Ala Met Arg Lys Ala Leu Ala 
170 175 180 

get ett acc tet gag ctg aat gtg gat att gcg att gag cgt tct ggt 691 

Ala Leu Thr Ser Glu Leu Asn Val Asp lie Ala lie Glu Arg Ser Gly 
185 190 195 

ttg ctg cgt cgt tct aag cgt ctg gtg tgc ttc gat tgt gat tec aeg 739 

Leu Leu Arg Arg Ser Lys Arg Leu Val Cys Phe Asp Cys Asp Ser Thr 
200 205 210 

ttg ate act ggt gag gtc att gag atg ctg gcg get eae geg ggc aag 787 

Leu lie Thr Gly Glu Val lie Glu Met Leu Ala Ala His Ala Gly Lys 
215 220 225 

gaa get gaa gtt geg gea gtt act gag cgt geg atg cge ggt gag etc 835 

Glu Ala Glu Val Ala Ala Val Thr Glu Arg Ala Met Arg Gly Glu Leu 

230 235 240 245 

gat ttc gag gag tet ctg cgt gag cgt gtg aag geg ttg get ggt ttg 883 

Asp Phe Glu Glu Ser Leu Arg Glu Arg Val Lys Ala Leu Ala Gly Leu 
250 255 260 

gat gcg teg gtg ate gat gag gtc get gee get att gag ctg ace cet 931 

Asp Ala Ser Val lie Asp Glu Val Ala Ala Ala lie Glu Leu Thr Pro 
265 270 275 

ggt gcg cge acc aeg ate cgt aeg ctg aac cge atg ggt tac cag acc 979 

Gly Ala Arg Thr Thr lie Arg Thr Leu Asn Arg Met Gly Tyr Gin Thr 
280 285 290 

get gtt gtt tec ggt ggt ttc ate' cag gtg ttg gaa ggt ttg get gag 1027 

Ala Val Val Ser Gly Gly Phe lie Gin Val Leu Glu Gly Leu Ala Glu 
295 300 305 

gag ttg gag ttg gat tat gtc cge gee aac act ttg gaa ate gtt gat 1075 

Glu Leu Glu Leu Asp Tyr Val Arg Ala Asn Thr Leu Glu lie Val Asp 

310 315 320 325 
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ggc aag ctg acc ggc aac gtc acc gga aag ate gtt gac cgc get gcg 1123 
Gly Lys Leu Thr Gly Asn Val Thr Gly Lys lie Val Asp Arg Ala Ala 
330 335 340 

aag get gag tte etc cgt gag tte get gcg gat tct ggc ctg aag atg 1171 
Lys Ala Glu Phe Leu Arg Glu Phe Ala Ala Asp Ser Gly Leu Lys Met 
345 350 355 

tae cag act gtc get gtc ggt gat ggc get aat gac ate gat atg etc 1219 
Tyr Gin Thr Val Ala Val Gly Asp Gly Ala Asn Asp lie Asp Met Leu 
360 365 370 

tec get gcg ggt ctg ggt gtt get tte aac gcg aag ect gcg ctg aag 1267 
Ser Ala Ala Gly Leu Gly Val Ala Phe Asn Ala Lys Pro Ala Leu Lys 
375 380 385 

gag att gcg gat act tec gtg aac cae cea tte etc gac gag gtt ttg 1315 
Glu lie Ala Asp Thr Ser Val Asn His Pro Phe Leu Asp Glu Val Leu 
390 395 400 405 

cac ate atg ggc att tee cgc gac gag ate gat ctg gcg gat cag gaa 1363 
His lie Met Gly lie Ser Arg Asp Glu lie Asp Leu Ala Asp Gin Glu 
410 415 420 

gac ggc act tte cac. cgc gtt cea ttg ace aat gee taaagatteg 1409 
Asp Gly Thr Phe His Arg Val Pro Leu Thr Asn Ala 
425 430 

tttctcgacg cec 1422 



<210> 256 
<211> 433 
<212> PRT 

<213> Corynebaeterium glutamicum 
<400> 256 

Val Thr Glu Leu lie Gin Asn Glu Ser Gin Glu lie Ala Glu Leu Glu 
15 10 15 

Ala Gly Gin Gin Val Ala Leu Arg Glu Gly Tyr Leu Pro Ala Val lie 
20 25 30 

Thr Val Ser Gly Lys Asp Arg Pro Gly Val Thr Ala Ala Phe Phe Arg 
35 40 45 

Val Leu Ser Ala Asn Gin Val Gin Val Leu Asp Val Glu Gin Ser Met 
50 55 60 

Phe Arg Gly Phe Leu Asn Leu Ala Ala Phe Val Gly lie Ala Pro Glu 
65 70 75 80 

Arg Val Glu Thr Val Thr Th ^Gly Leu Thr Asp Thr Leu Lys Val His 
85 90 95 

Gly Gin Ser Val Val Val Glu Leu Gin Glu Thr Val Gin Ser Ser Arg 
100 105 110 



Pro Arg Ser Ser His Val Val Val Val Leu Gly Asp Pro Val Asp Ala 
115 120 125 
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Leu Asp lie Ser Arg lie Gly Gin Thr Leu Ala Asp Tyr Asp Ala Asn 
130 135 140 

lie Asp Thr lie Arg Gly lie Ser Asp Tyr Pro Val Thr Gly Leu Glu 
145 150 155 160 

Leu Lys Val Thr Val Pro Asp Val Ser Pro Gly Gly Gly Glu Ala Met 
165 170 175 

Arg Lys Ala Leu Ala Ala Leu Thr Ser Glu Leu Asn Val Asp lie Ala 
180 185 190 

lie Glu Arg Ser Gly Leu Leu Arg Arg Ser Lys Arg Leu Val Cys Phe 
195 200 205 

Asp Cys Asp Ser Thr Leu lie Thr Gly Glu Val lie Glu Met Leu Ala 
210 215 220 

Ala His Ala Gly Lys Glu Ala Glu Val Ala Ala Val Thr Glu Arg Ala 
225 230 235 240 

Met Arg Gly Glu Leu Asp Phe Glu Glu Ser Leu Arg Glu Arg Val Lys 
245 250 25.5 

Ala Leu Ala Gly-. Leu Asp Ala Ser Val lie Asp Glu Val Ala Ala Ala 
260 265 270 

lie Glu Leu Thr Pro Gly Ala Arg Thr Thr lie Arg Thr Leu Asn Arg 
275 280 285 

Met Gly Tyr Gin Thr Ala Val Val Ser Gly Gly Phe He Gin Val Leu 
290 295 300 

Glu Gly Leu Ala Glu Glu Leu Glu Leu Asp Tyr Val Arg Ala Asn Thr 
305 310 315 320 

Leu Glu He Val Asp Gly Lys Leu Thr Gly Asn Val Thr Gly Lys lie 
325 330 335 

Val Asp Arg Ala Ala Lys Ala Glu Phe Leu Arg Glu Phe Ala Ala Asp 
340 345 350 

Ser Gly Leu^ Lys . Met Tyr Gin Thr Val Ala Val Gly Asp Gly Ala Asn 
355 360 365 

Asp He Asp Met Leu Ser Ala Ala Gly Leu Gly Val Ala Phe Asn Ala 
370 375 380 

Lys Pro Ala Leu Lys Glu He Ala Asp Thr Ser Val Asn His Pro Phe 
385 390 395 400 

Leu Asp Glu Val Leu His He Met Gly He Ser Arg Asp Glu He Asp 
405 410 415 

Leu Ala Asp Gin Glu Asp Gly Thr Phe His Arg Val Pro Leu Thr Asn 
420 425 430 

Ala 
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<210> 257 
<211> 738 
<212> DNA 

<213> Corynebacteriiom glutamicum 

<220> 

<221> CDS 

<222> (101) . . (715) 

<223> RXN00978 

<400> 257 

tcctgggtag catgggctta tgagcactga tagccaaaac cctgtaagaa aatcctgcgc 60 

acagccacat tcttgttccc aagaggtgcg attgaaagcg atg tec agg tea ccg 115 

Met Ser Arg Ser Pro 
1 5 

ctt act aaa ggt eta aat caa ctt gaa cac etc gag tta gat aag tea 163 
Leu Thr Lys Gly Leu Asn Gin Leu Glu His Leu Glu Leu Asp Lys Ser 
10 15 20 

eta aet geg tgg teg tgg gca gaa gat gat ect ttg tae etc gca ggt 211 
Leu Thr Ala Trp Ser Trp Ala Glu Asp Asp Pro Leu Tyr Leu Ala Gly 
25 30 35 



gag aac tta aae ggc agt tae ete att gte gea gga ega gtg egg gte 
Glu Asn Leu Asn Gly Ser Tyr Leu lie Val Ala Gly Arg Val Arg Val 
40 45 50 



259 



tct cgc gae ace ate gae ggg aaa gaa etc ace gtt gat att gca acg 307 
Ser Arg Asp Thr lie Asp Gly Lys Glu Leu Thr Val Asp lie Ala Thr 
55 60 65 

ece ggc gat gtt att ggt gcg ata gat aca gaa ect cag ccg gea gta 355 
Pro Gly Asp Val lie Gly Ala lie Asp Thr Glu Pro Gin Pro Ala Val 
70 75 80 85 

gat tec get tgg gea ata gaa acc ace tgt gcg ctg ttt ctt cca gca 403 
Asp Ser Ala Trp Ala lie Glu Thr Thr Cys Ala Leu Phe Leu Pro Ala 
90 95 100 

acc gcg ttg gca aet gtg att gaa cag cat cca agt ttt get ttg geg 451 
Thr Ala Leu Ala Thr Val lie Glu Gin His Pro Ser Phe Ala Leu Ala 
105 110 115 

atg att egg atg cag cag caa cgt ttg get aca gee aga gat eat gaa 4 99 
Met lie Arg Met Gin Gin Gin Arg Leu Ala Thr Ala Arg Asp His Glu 
120 125 130 

att aac ctg act acg ace aca gtt gag caa ega gta get att gea gtg 547 
lie Asn Leu Thr Thr Thr Thr Val Glu Gin Arg Val Ala lie Ala Val 
135 140 145 

aga act ctg gga ega aaa ate ggg caa ega ega ccc gat gga ate ttg 595 
Arg Thr Leu Gly Arg Lys lie Gly Gin Arg Arg Pro Asp Gly lie Leu 
150 155 160 165 



ete att caa gtt ega ate egg egg gaa gat gtt gcg ggt tta gca ggc 
Leu lie Gin Val Arg lie Arg Arg Glu Asp Val Ala Gly Leu Ala Gly 
170 175 180 



643 



BGI-123CP 



-307- 



acc acc gtg gaa tct act tct aga gtt ttg gcg cga tta cgt aaa gaa 691 

Thr Thr Val Glu Ser Thr Ser Arg Val Leu Ala Arg Leu Arg Lys Glu 
185 190 195 

ggg gtc att gat age ggt agg gaa tgattgccgt ggtcgatgaa egg 738 

Gly Val lie Asp Ser Gly Arg Glu 
200 205 



<210> 258 
<211> 205 
<212> PRT 

<213> Corynebacterium glutamieum 
<400> 258 

Met Ser Arg Ser Pro Leu Thr Lys ( 
1 5 



Gly Leu Asn Gin Leu Glu His Leu 
10 15 



Glu Leu Asp Lys Ser Leu Thr Ala Trp Ser Trp Ala Glu Asp Asp Pro 
20 25 30 

Leu Tyr Leu Ala Gly Glu Asn Leu Asn Gly Ser Tyr Leu lie Val Ala 
35 40 45 

Gly Arg Val Arg Val Ser Arg Asp Thr lie Asp Gly Lys Glu Leu Thr 
■ 50 55 60 

Val Asp lie Ala Thr Pro Gly Asp Val lie Gly Ala lie Asp Thr Glu 
65 70 75 80 

Pro Gin Pro Ala Val Asp Ser Ala Trp Ala lie Glu Thr Thr Cys Ala 
85 90 95 

Leu Phe Leu Pro Ala Thr Ala Leu Ala Thr Val lie Glu Gin His Pro 
100 105 110 

Ser Phe Ala Leu Ala Met lie Arg Met Gin Gin Gin Arg Leu Ala Thr 
115 120 125 

Ala Arg Asp His Glu lie Asn Leu Thr Thr Thr Thr Val Glu Gin Arg 
130 135 140 

Val Ala lie Ala Val Arg Thr Leu Gly Arg Lys lie Gly Gin Arg Arg 
145 150 155 160 

Pro Asp Gly lie Leu Leu lie Gin Val Arg lie Arg Arg Glu Asp Val 
165 170 175 

Ala Gly Leu Ala Gly Thr Thr Val Glu Ser Thr Ser Arg Val Leu Ala 
180 185 190 

Arg Leu Arg Lys Glu Gly Val lie Asp Ser Gly Arg Glu 
195 200 205 



<210> 259 
<211> 900 
<212> DNA 

<213> Corynebaeterium glutamieum 
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<220> 

<221> CDS 

<222> (101) . . (877) 

<223> RXN01349 

<400> 259 

agttgtcagc tgggatttgc cgatggtgtt atctttgata tttaccttaa ccccgtttct 60 

aattcacgtt ttctcgttac ccgaaaggaa ttgatcgatt atg gcg aca tea cgt 115 

Met Ala Thr Ser Arg 
1 5 

cga gat gcc gaa aac ata gac cag gcc ggt age gaa ttc att gaa tct 163 
Arg Asp Ala Glu Asn lie Asp Gin Ala Gly Ser Glu Phe lie Glu Ser 
10 15 20 

gat tea gga eac ace gea aee ect gaa gag gta gta gcc aee get ctg 211 
Asp Ser Gly His Thr Ala Thr Pro Glu Glu Val Val Ala Thr Ala Leu 
25 30 35 

aca ttt ttt gca gag gat ggt ttt age gaa ace aaa ttg gag aaa ate 259 
Thr Phe Phe Ala Glu Asp Gly Phe Ser Glu Thr Lys Leu Glu Lys lie 
40 45 50 

gcg aag gca tct ggc atg tec aag ege atg ate eac tat eac ttt ggc 307 
Ala Lys Ala Ser Gly Met Ser Lys Arg Met lie His Tyr His Phe Gly 
55 60 65 

gat aag aaa ggc ctg tac ate aag get gtt tec tac gcg ttg cga ttg 355 
Asp Lys Lys Gly Leu Tyr lie Lys Ala Val Ser Tyr Ala Leu Arg Leu 
70 75 80 85 

ctg ege cea gag get gaa gcg atg caa ett gat tec gcg gta cca gtt 403 
Leu Arg Pro Glu Ala Glu Ala Met Gin Leu Asp Ser Ala Val Pro Val 
90 95 100 

gat ggt gtc ege aaa ate gte gag get tta tat ace tgc ate ace aag 451 
Asp Gly Val Arg Lys lie Val Glu Ala Leu Tyr Thr Cys lie Thr Lys 
105 110 115 

eac cca gaa gea gtg ege ctg eta ttg atg gaa aac ctg eat age eaa 499 
His Pro Glu Ala Val Arg Leu Leu Leu Met Glu Asn Leu His Ser Gin 
120 125 130 

gac age gtg gat tec aee gcg gea tat tec gat gaa tee aat gtg ctg 547 
Asp Ser Val Asp Ser Thr Ala Ala Tyr Ser Asp Glu Ser Asn Val Leu 
135 140 145 

etc aac ctg gat aag ctg etc atg ett ggc cag gat gee ggc gee ttc 595 
Leu Asn Leu Asp Lys Leu Leu Met Leu Gly Gin Asp Ala Gly Ala Phe 
150 155 160 165 

cgt ect gga ate tee gea gaa gac gta ctg gtt ett att age tec ctg 643 
Arg Pro Gly lie Ser Ala Glu Asp Val Leu Val Leu lie Ser Ser Leu 
170 175 180 

gee tac ttc ege gta tee aac aag gtc acg ttg aag aac etc tac tec 691 
Ala Tyr Phe Arg Val Ser Asn Lys Val Thr Leu Lys Asn Leu Tyr Ser 
185 190 195 



ett gat ttg gaa tea gag gee aat att gaa ggc atg aag ege ate gte 



739 
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Leu Asp Leu Glu Ser Glu Ala Asn lie Glu Gly Met Lys Arg lie Val 

200 205 210 

gtt gac acg gtg ctg gca ttc ttg acc tea aat att caa aat tct ggc 787 

Val Asp Thr Val Leu Ala Phe Leu Thr Ser Asn lie Gin Asn Ser Gly 
215 220 225 

aac tec age tac ctg gtt gtt ggt ggc aag act gca gaa cca gaa act 835 

Asn Ser Ser Tyr Leu Val Val Gly Gly Lys Thr Ala Glu Pro Glu Thr 
230 235 240 245 

gat gac age gtc tac age ttt gat acg gac gtg ttc gaa aac 877 

Asp Asp Ser Val Tyr Ser Phe Asp Thr Asp Val Phe Glu Asn 
250 255 

taaagggtat cgagtagttt caa 900 



<210> 260 
<211> 259 
<212> PRT 

<213> Corynebacterium glutamieum 
<400> 260 

Met Ala Thr Ser Arg Arg Asp Ala Glu Asn lie Asp Gin Ala Gly Ser 
1 5 10 . 15 

Glu Phe lie Glu Ser Asp Ser Gly His Thr Ala Thr Pro Glu Glu Val 
20 25 30 

Val Ala Thr Ala Leu Thr Phe Phe Ala Glu Asp Gly Phe Ser Glu Thr 
35 40 45 

Lys Leu Glu Lys lie Ala Lys Ala Ser Gly Met Ser Lys Arg Met lie 
50 55 60 

His Tyr His Phe Gly Asp Lys Lys Gly Leu Tyr lie Lys Ala Val Ser 
65 70 75 80 

Tyr Ala Leu Arg Leu Leu Arg Pro Glu Ala Glu Ala Met Gin Leu Asp 
85 90 95 

Ser Ala Val Pro Val Asp Gly Val Arg Lys lie Val Glu Ala Leu Tyr 
100 105 110 

Thr Cys lie Thr Lys His Pro Glu Ala Val Arg Leu Leu Leu Met Glu 
115 120 125 

Asn Leu His Ser Gin Asp Ser Val Asp Ser Thr Ala Ala Tyr Ser Asp 
130 135 140 

Glu Ser Asn Val Leu Leu Asn Leu Asp Lys Leu Leu Met Leu Gly Gin 
145 150 155 160 

Asp Ala Gly Ala Phe Arg Pro Gly lie Ser Ala Glu Asp Val Leu Val 
165 170 175 

Leu lie Ser Ser Leu Ala Tyr Phe Arg Val Ser Asn Lys Val Thr Leu 
. 180 185 190 



Lys Asn Leu Tyr Ser Leu Asp Leu Glu Ser Glu Ala Asn lie Glu Gly 
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195 200 

Met Lys Arg lie Val Val Asp Thr 
210 215 

lie Gin Asn Ser Gly Asn Ser Ser 
225 230 

Ala Glu Pro Glu Thr Asp Asp Ser 
245 



205 

Val Leu Ala Phe Leu Thr Ser Asn 
220 

Tyr Leu Val Val Gly Gly Lys Thr 
235 240 

Val Tyr Ser Phe Asp Thr Asp Val 
250 255 



Phe Glu Asn 



<210> 261 
<211> 792 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (769) 

<223> RXN00467 

<400> 261 

agctgatgga aaagaacttc tcaacattct ccgcaacaga aaactacccg cactggaatc 60 

agctccgctg ggacaaaaca gcctggacta aggtgtaatc atg cac ate tea gat 115 

Met His lie Ser Asp 
1 5 

ctt cec gat agg tec eag gae tac etg aag aea ate tgg gae ate aea 163 
Leu Pro Asp Arg Ser Gin Asp Tyr Leu Lys Thr lie Trp Asp lie Thr 
10 15 20 

gaa etc ctt gat gat caa cca gca gca etc ggc gat ate gee gaa aaa 211 
Glu Leu Leu Asp Asp Gin Pro Ala Ala Leu Gly Asp lie Ala Glu Lys 
25 30 35 

atg aac cag aaa act cct acc gcc tec gaa gca ate aaa aag etg gcg 259 
Met Asn Gin Lys Thr Pro Thr Ala Ser Glu Ala lie Lys Lys Leu Ala 
40 45 50 

gca agg ggc etg gtc aac cat gaa aaa tat get ggt gtc ace etc act 307 
Ala Arg Gly Leu Val Asn His Glu Lys Tyr Ala Gly Val Thr Leu Thr 
55 60 65 

gaa cag ggc aaa aeg eta gee ate gae atg gtg ega cge cac cge etg 355 
Glu Gin Gly Lys Thr Leu Ala lie Asp Met Val Arg Arg His Arg Leu 
70 75 80 85 

etg gaa acc ttc etc cac gat gtt ttg gga tac ace tgg gae gaa gtc 403 
Leu Glu Thr Phe Leu His Asp Val Leu Gly Tyr Thr Trp Asp Glu Val 
90 95 100 

cac gcc gat gca gae etg ttg gaa cat gca gee tet gat cag etc ate 451 
His Ala Asp Ala Asp Leu Leu Glu His Ala Ala Ser Asp Gin Leu lie 
105 110 115 



gaa cge ate gat get cae ttg ggt cgt cca cge aaa gat cec cac ggc 



499 
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Glu Arg lie Asp Ala His Leu Gly Arg Pro Arg Lys Asp Pro His Gly 
120 125 130 

gat ccc ata cca act gcc gaa ggc gtt att gaa gag tct ccc cga acc 547 
Asp Pro lie Pro Thr Ala Glu Gly Val lie Glu Glu Ser Pro Arg Thr 
135 140 145 

acc etc gag gca gtt cag cca ggg gag act gtc acg att tec agg gtc 595 
Thr Leu Glu Ala Val Gin Pro Gly Glu Thr Val Thr lie Ser Arg Val 
150 155 160 165 

aaa gac att gat cct gaa ttg ctg- cgc tac etc gcg caa tac aac gtc 643 
Lys Asp lie Asp Pro Glu Leu Leu Arg Tyr Leu Ala Gin Tyr Asn Val 
170 175 180 

tea cca gga tgc egg ate acc gtt gcg tee ggc cca eta get ggc atg 691 
Ser Pro Gly Cys Arg lie Thr Val Ala Ser Gly Pro Leu Ala Gly Met 
185 190 195 

gtg cat gtc gtt gta gaa ggc acc gac acc age tte ccc ctg gee gaa 739 
Val His Val Val Val Glu Gly Thr Asp Thr Ser Phe Pro Leu Ala Glu 
200 205 210 

acg caa ctg cca tta att aca gtg cag gac taagcagatt eateataatg gtg 792 
Thr Gin Leu Pro Leu lie Thr Val Gin Asp 
215 220 



<210> 262 
<211> 223 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 262 

Met His lie Ser Asp Leu Pro Asp Arg Ser Gin Asp Tyr Leu Lys Thr 
15 10 15 

lie Trp Asp lie Thr Glu Leu Leu Asp Asp Gin Pro Ala Ala Leu Gly 
20 25 30 

Asp lie Ala Glu Lys Met Asn Gin Lys Thr Pro Thr Ala Ser Glu Ala 
35 40 45 

lie Lys Lys Leu Ala Ala Arg Gly Leu Val Asn His Glu Lys Tyr Ala 
50 55 60 

Gly Val Thr Leu Thr Glu Gin Gly Lys Thr Leu Ala lie Asp Met Val 
65 70 ' 75 80 

Arg Arg His Arg Leu Leu Glu Thr Phe Leu His Asp Val Leu Gly Tyr 
85 90 95 

Thr Trp Asp Glu Val His Ala Asp Ala Asp Leu Leu Glu His Ala Ala 
100 105 110 

Ser Asp Gin Leu lie Glu Arg lie Asp Ala His Leu Gly Arg Pro Arg 
115 120 125 



Lys Asp Pro His Gly Asp Pro lie Pro Thr Ala Glu Gly Val lie Glu 
130 135 140 
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Glu Ser Pro Arg 
145 

Thr lie Ser Arg 



Ala Gin Tyr Asn 
180 

Pro Leu Ala Gly 
195 

Phe Pro Leu Ala 
210 



Thr Thr Leu Glu 
150 

Val Lys Asp lie 
165 

Val Ser Pro Gly 



Met Val His Val 
200 

Glu Thr Gin Leu 
215 



Ala Val Gin Pro 
155 

Asp Pro Glu Leu 
170 

Cys Arg lie Thr 
185 

Val Val Glu Gly 



Pro Leu lie Thr 
220 



Gly Glu Thr Val 
160 

Leu Arg Tyr Leu 
175 

Val Ala Ser Gly 
190 

Thr Asp Thr Ser 
205 

Val Gin Asp 



<210> 263 
<211> 861 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (838) 

<223> RXN02954 

<400> 263 

ttcgccacac tcccaatatc taccaaaaat ggtgatctat tatacataat ggaattacca 60 

aagcttcata tcacttttcc acagcctgaa agaacatact atg tec gca get tta 115 

Met Ser Ala Ala Leu 

1 5 

cct cac aca gca gca gat ccc gta cac acc acc cca gcg aaa ccg ctg 163 

Pro His Thr Ala Ala Asp Pro Val His Thr Thr Pro Ala Lys Pro Leu 
10 15 20 

etc gat cat gtc tta gat tea eta gga ege age ate ate agt ggt gaa 211 
Leu Asp His Val Leu Asp Ser Leu Gly Arg Ser lie lie Ser Gly Glu 
25 30 35 

atg gaa gee ggt age aca ttc aaa ctg caa gac ate ggt gaa aaa tte 259 
Met Glu Ala Gly Ser Thr Phe Lys Leu Gin Asp lie Gly Glu Lys Phe 
40 45 50 

ggt ate tee ege ace gtc gee aga gaa gee atg egt gee tta gag caa 307 
Gly lie Ser Arg Thr Val Ala Arg Glu Ala Met Arg Ala Leu Glu Gin 
55 60 65 

ctt ggg ttg gtg gee tea teg aga cga att ggt att aca gtg etc teg 355 
Leu Gly Leu Val Ala Ser Ser Arg Arg lie Gly lie Thr Val Leu Ser 
70 75 80 85 

cac gag cac tgg get gtc ttt gac aaa gee att att cgc tgg ege etc 403 
His Glu His Trp Ala Val Phe Asp Lys Ala lie lie Arg Trp Arg Leu 
90 95 100 



gaa gat gag egt caa egt gaa cag caa ctg cag tea etc acc gaa ctt 451 
Glu Asp Glu Arg Gin Arg Glu Gin Gin Leu Gin Ser Leu Thr Glu Leu 
105 110 115 



BGM23CP 



-313- 



cgt att gcc att gaa cca att get gca cgc agt gtt gcc ctt cat gca 4 99 

Arg lie Ala lie Glu Pro lie Ala Ala Arg Ser Val Ala Leu His Ala 
120 125 130 

teg age gca gag att get ate ate ggt gat ett get gca ega atg cgt 547 

Ser Ser Ala Glu lie Ala lie lie Gly Asp Leu Ala Ala Arg Met Arg 
135 140 145 

aac etc ggt gaa get ggt cgt ggc gca tea caa gaa ttc eta gac gca 595 

Asn Leu Gly Glu Ala Gly Arg Gly Ala Ser Gin Glu Phe Leu Asp Ala 

150 155 160 165 

gat gtg aaa ttt cat gag ctt att ttg cag tat tge cat aat gag atg 643 

Asp Val'Lys Phe His Glu Leu lie Leu Gin Tyr Cys His Asn Glu Met 

170 175 180 

ttc get gee atg gca cca ecc ata aaa get gta eta gtc ggg cgc ace 691 

Phe Ala Ala Met Ala Pro Pro lie Lys Ala Val Leu Val Gly Arg Thr 

185 190 195 

aca ctt ggc ctt caa ccc gat ega cct gcc gaa gaa gtc ttg gac aat 739 

Thr Leu Gly Leu Gin Pro Asp Arg Pro Ala Glu Glu Val Leu Asp Asn 
200 205 210 

cat gat get etc gca cac gca eta agt gtt cgt aat gca gac etc gcc 787 

His Asp Ala Leu Ala His Ala Leu Ser Val Arg Asn Ala Asp Leu Ala 
215 220 225 

gaa aaa gca tec agg age att ctg aat gag gtg cgc gac gca etg ace 835 

Glu Lys Ala Ser Arg Ser lie Leu Asn Glu Val Arg Asp Ala Leu Thr 

230 235 240 245 

teg taattgecae taaacgagte act 861 
Ser 



<210> 264 
<211> 246 
<212> PRT 

<213> Corynebacterium glutamieum 
<400> 264 

Met Ser Ala Ala Leu Pro His Thr Ala Ala Asp Pro Val His Thr Thr 
1 5 • • 10 15 

Pro Ala Lys Pro Leu Leu Asp His Val Leu Asp Ser Leu Gly Arg Ser 
20 25 30 

lie lie Ser Gly Glu Met Glu Ala Gly Ser Thr Phe Lys Leu Gin Asp 
35 40 45 

lie Gly Glu Lys Phe Gly lie Ser Arg Thr Val Ala Arg Glu Ala Met 
50 55 60 

Arg Ala Leu Glu Gin Leu Gly Leu Val Ala Ser Ser Arg Arg lie Gly 
65 70 75 80 



lie Thr Val Leu Ser His Glu His Trp Ala Val Phe Asp Lys Ala lie 
85 90 95 
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lie Arg Trp Arg Leu Glu Asp Glu Arg Gin Arg Glu Gin Gin Leu Gin 
100 105 110 

Ser Leu Thr Glu Leu Arg lie Ala lie Glu Pro lie Ala Ala Arg Ser 
115 120 125 

Val Ala Leu His Ala Ser Ser Ala Glu lie Ala lie lie Gly Asp Leu 
130 135 140 

Ala Ala Arg Met Arg Asn Leu Gly Glu Ala Gly Arg Gly Ala Ser Gin 
145 150 155 160 

Glu Phe Leu Asp Ala Asp Val Lys Phe His Glu Leu lie Leu Gin Tyr 
165 170 175 

Cys His Asn Glu Met Phe Ala Ala Met Ala Pro Pro lie Lys Ala Val 
180 185 190 

Leu Val Gly Arg Thr Thr Leu Gly Leu Gin Pro Asp Arg Pro Ala Glu 
195 200 205 

Glu Val Leu Asp Asn His Asp Ala Leu Ala His Ala Leu Ser Val Arg 
210 215 220 

Asn Ala Asp Leu Ala Glu Lys Ala Ser Arg Ser lie Leu Asn Glu Val 
225 230 235 240 

Arg Asp Ala Leu Thr Ser 
2 45 



<210> 265 
<211> 480 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (457) 

<223> RXN03023 

<400> 265 

ggtattaccc gaaagtaatg tcgttaatac tgtttttaat ggctataaag aggcataggg 60 

ttagttatat gagtaaccaa ccatcgggat cgtcgcgacc gtg cct ctg tat aaa 115 

Val Pro Leu Tyr Lys 
1 5 

cag ate get tet ttg att gag gae tee ate gtt gae gga ace ttg age 163 
Gin lie Ala Ser Leu lie Glu Asp Ser lie Val Asp Gly Thr Leu Ser 
10 15 20 

att gat caa cgc gtg eet tet aet aat gaa eta gee gcg tte eat ege 211 
lie Asp Gin Arg Val Pro Ser Thr Asn Glu Leu Ala Ala Phe His Arg 
25 30 35 



att aat eee gee ace gea ege aae gge ctg ace etc ett gte gaa gee 
lie Asn Pro Ala Thr Ala Arg Asn Gly Leu Thr Leu Leu Val Glu Ala 
40 45 50 



259 
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ggc ate etc tat aag aag cgt ggc att ggc atg ttc gte age gee cag 307 
Gly lie Leu Tyr Lys Lys Arg Gly lie Gly Met Phe Val Ser Ala Gin 
55 60 65 

gee cca gca etc ate ega gag egg cga gat gee gee ttc geg get act 355 
Ala Pro Ala Leu lie Arg Glu Arg Arg Asp Ala Ala Phe Ala Ala Thr 
70 75 80 85 

tat gta gea ccg ctt ate gac . gaa tee ate cae ett ggt ttc act cgt 403 
Tyr Val Ala Pro Leu lie Asp Glu Ser lie His Leu Gly Phe Thr Arg 
90 95 100 

gcg cge att cae gee ett tta gac cag gte get gaa agt agg ggc etg 451 
Ala Arg lie His Ala Leu Leu Asp Gin Val Ala Glu Ser Arg Gly Leu 
105 110 115 

tac aag tagegcttaa aecctettga cct 480 
Tyr Lys 



<210> 266 
<211> 119 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 266 

Val Pro Leu Tyr Lys Gin lie Ala Ser Leu lie Glu Asp Ser lie Val 
15 10 15 

Asp Gly Thr Leu Ser lie Asp Gin Arg Val Pro Ser Thr Asn Glu Leu 
20 25 30 

Ala Ala Phe His Arg lie Asn Pro Ala Thr Ala Arg Asn Gly Leu Thr 
35 40 45 

Leu Leu Val Glu Ala Gly lie Leu Tyr Lys Lys Arg Gly lie Gly Met 
50 55 60 

Phe Val Ser Ala Gin Ala Pro Ala Leu lie Arg Glu Arg Arg Asp Ala 
65 70 75 80 

Ala Phe Ala Ala Thr Tyr Val Ala Pro Leu lie Asp Glu Ser lie His 
85 90 95 

Leu Gly Phe Thr Arg Ala Arg lie His Ala Leu Leu Asp Gin Val Ala 
100 105 110 

Glu Ser Arg Gly Leu Tyr Lys 
115 



<210> 267 
<211> 843 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (820) 

<223> RXN03127 
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<400> 267 

aggtagaaca tctgaaagca cttcagataa gacggatggg gtctgatgga aacgacagtc 60 

gatatgatca gaaccatctc cagattagga agtgaacaca atg gaa age tec aaa 115 

Met Glu Ser Ser Lys 
1 5 

aag act teg cga tea agg tec act act caa gaa gca gtg cge gae att 163 

Lys Thr Ser Arg Ser Arg Ser Thr Thr Gin Glu Ala Val Arg Asp lie 
10 15 20 

aaa aaa tac att egg gae aac egg etg cgt acg gga gae ctt ctt eet 211 
Lys Lys Tyr lie Arg Asp Asn Arg Leu Arg Thr Gly Asp Leu Leu Pro 
25 30 35 

tec gaa gcg ttc tta tgt gag gaa ttg ggt tgt tee cgt tct gcg ate 259 
Ser Glu Ala Phe Leu Cys Glu Glu Leu Gly Cys Ser Arg Ser Ala lie 
40 45 50 

agg gag gcg ate cge gcg etc gtg ace ttg gae ate gtc gag gtt cge 307 
Arg Glu Ala lie Arg Ala Leu Val Thr Leu Asp lie Val Glu Val Arg 
55 60 65 

cae ggc tac gge act ttc gtg tee agg atg tee etc gag ccc etg ate 355 
His Gly Tyr Gly , Thr Phe Val Ser Arg Met Ser Leu Glu Pro Leu lie 
70 75 80 85 

aac ggg atg gtg ttc cge acg gtg ttg gae aat gae acc teg gtg gaa 403 
Asn Gly Met Val Phe Arg Thr Val Leu Asp Asn Asp Thr Ser Val Glu 
90 95 100 

aac ctt ttc tac gtg gtg gat ace cge gaa ate ctt gae ctt tea ctt 451 
Asn Leu Phe Tyr Val Val Asp Thr Arg Glu lie Leu Asp Leu Ser Leu 
105 110 115 

ggc gaa gag etg ate gag gtg ttc acc gae gat gae cge gag eta etc 499 
Gly Glu Glu Leu lie Glu Val Phe Thr Asp Asp Asp Arg Glu Leu Leu 
120 125 130 

ctt gat etg gtg gae aag atg cge gag cae aac gat cag gge gaa tec 547 
Leu Asp Leu Val Asp Lys Met Arg Glu His Asn Asp Gin Gly Glu Ser 
135 140 145 

ttt gtg gtg gag gat caa aaa ttc cae cga gca etc eta gcg cga acg 595 
Phe Val Val Glu Asp Gin Lys Phe His Arg Ala Leu Leu Ala Arg Thr 
150 . 155 160 165 

aaa aac ecg etg att aga gag etc aac gat gcg ttt tgg cag ate caa 643 
Lys Asn Pro Leu lie Arg Glu Leu Asn Asp Ala Phe Trp Gin lie Gin 
170 175 180 

ace gag gcg cag ccc atg etc aat etg get atg ccc gca gae ate gae 691 
Thr Glu Ala Gin Pro Met Leu Asn Leu Ala Met Pro Ala Asp lie Asp 
185 190 195 

gaa ace ate aaa get cae age gae ate gtc gaa gcg etc tec age ggc 739 
Glu Thr lie Lys Ala His Ser Asp lie Val Glu Ala Leu Ser Ser Gly 
200 205 210 

aac ate gae gat tat cge age gee gtg etc get cae tac gcg ccg ttt 787 
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Asn lie Asp Asp Tyr Arg Ser Ala Val Leu Ala His Tyr Ala Pro Phe 
215 220 225 

cgc cgc atg att tec aac atg etc gat geg cae tagcctcatt gcgegcgggt 840 
Arg Arg Met lie Ser Asn Met Leu Asp Ala His 
230 235 240 

tgt 843 



<210> 268 
<211> 240 
<212> PRT 

<213> Corynebacterium glutaitiicum 
<400> 268 

Met Glu Ser Ser Lys Lys Thr Ser Arg Ser Arg Ser Thr Thr Gin Glu 
15 10 15 

Ala Val Arg Asp lie Lys Lys Tyr lie Arg Asp Asn Arg Leu Arg Thr 
20 25 30 

Gly Asp Leu Leu Pro Ser Glu Ala Phe Leu Cys Glu Glu Leu Gly Cys 
35 40 45 

Ser Arg Ser Ala lie Arg Glu Ala lie Arg Ala Leu Val Thr Leu Asp 
50 55 60 

lie Val Glu Val Arg His Gly Tyr Gly Thr Phe Val Ser Arg Met Ser 
65 70 75 80 

Leu Glu Pro Leu lie Asn Gly Met Val Phe Arg Thr Val Leu Asp Asn 
85 90 95 

Asp Thr Ser Val Glu Asn Leu Phe Tyr Val Val Asp Thr Arg Glu lie 
100 105 110 

Leu Asp Leu Ser Leu Gly Glu Glu Leu lie Glu Val Phe Thr Asp Asp 
115 120 125 

Asp Arg Glu Leu Leu Leu Asp Leu Val Asp Lys Met Arg Glu His Asn 
130 135 140 

Asp Gin Gly Glu Ser Phe Val Val Glu Asp Gin Lys Phe His Arg Ala 
145 150 155 160 

Leu Leu Ala Arg Thr Lys Asn Pro Leu lie Arg Glu Leu Asn Asp Ala 
165 170 175 

Phe Trp Gin lie Gin Thr Glu Ala Gin Pro Met Leu Asn Leu Ala Met 
180 185 190 

Pro Ala Asp lie Asp Glu Thr lie Lys Ala His Ser Asp lie Val Glu 
195 200 205 

Ala Leu Ser Ser Gly Asn lie Asp Asp Tyr Arg Ser Ala Val Leu Ala 
210 215 220 



His Tyr Ala Pro Phe Arg Arg Met lie Ser Asn Met Leu Asp Ala His 
225 230 235 240 
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<210> 269 
<211> 1691 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (1668) 

<223> RXN03155 

<400> 269 

gga tac cca cca ccg ccc acc gcc tea aaa gac get gcg ggt ggg ttg 48 
Gly Tyr Pro Pro Pro Pro Thr Ala Ser Lys Asp Ala Ala Gly Gly Leu 
15 10 15 

cca caa ctg ate aga gag ctt etc gae gcg ace ccc ate gat cat tgg 96 
Pro Gin Leu lie Arg Glu Leu Leu Asp Ala Thr Pro lie Asp His Trp 
20 25 30 

tec aae gat egg ect act etc acg ctg cca gag cat tgg gtg aea gac 144 
Ser Asn Asp Arg Pro Thr Leu Thr Leu Pro Glu His Trp Val Thr Asp 
/ • 35 4 0 4 5 

ate gae att aag aae ect gtg ctt egg gaa gtc gcc tec cat ccc tte 192 
lie Asp lie Lys Asn Pro Val Leu Arg Glu Val Ala Ser His Pro Phe 
50 55 60 

tte gat gge tge ccg ate gga gat tta gat gcc gat gcc ttt gtg gag 240 
Phe Asp Gly Cys Pro lie Gly Asp Leu Asp Ala Asp Ala Phe Val Glu 
65 70 75 80 

gat gge ace etc att eac gaa aae ggg act tta aga tte cge age ect 288 
Asp Gly Thr Leu lie His Glu Asn Gly Thr Leu Arg Phe Arg Ser Pro 
85 90 95 

gag gaa cge ace ttg gtt egg get tct act ccc cca teg atg gca aga 336 
Glu Glu Arg Thr Leu Val Arg Ala Ser Thr Pro Pro Ser Met Ala Arg 
100 105 110 

age ccg egg gag tgg gaa teg acg gag gga gge gtc gat aag eta att 384 
Ser Pro Arg Glu Trp Glu Ser Thr Glu Gly Gly Val Asp Lys Leu lie 
115 120 125 

gee gca gga aae ctg ccc ctg gcc ega ctg cat gta gag gaa eta ccc 432 
Ala Ala Gly Asn Leu Pro Leu Ala Arg Leu His Val Glu Glu Leu Pro 
130 135 140 

cgt gee gat gag cag cge gca ttt ttg gcg ctg tac gge ggg eag teg 480 
Arg Ala Asp Glu Gin Arg Ala Phe Leu Ala Leu Tyr Gly Gly Gin Ser 
145 150 155 160 

ttt gag gcg gee teg gcg teg ccg ttt tat gcg ctg gcc acc tgg aat 528 
Phe Glu Ala Ala Ser Ala Ser Pro Phe Tyr Ala Leu Ala Thr Trp Asn 
165 170 175 



ccg gag gcg ttg egg gge gat ccg acc tte gat atg tte gee gat gcg 
Pro Glu Ala Leu Arg Gly Asp Pro Thr Phe Asp Met Phe Ala Asp Ala 



576 
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180 185 190 

eta gac act ggg cat tac agg gaa gtc ccg cgt ccg gat gcc cct gaa 624 
Leu Asp Thr Gly His Tyr Arg Glu Val Pro Arg Pro Asp Ala Pro Glu 
195 200 205 

gaa age cag ate eac gat ttc ate agt ggc tgg ctg gcg ttg gtt tac 672 
Glu Ser Gin lie His Asp Phe lie Ser Gly Trp Leu Ala Leu Val Tyr 
210 215 220 

gat gat cce etc ace gcc cgc cgt ctg etc tec agt agg ggc cec tec 720 
Asp Asp Pro Leu Thr Ala Arg Arg Leu Leu Ser Ser Arg Gly Pro Ser 
225 230 235 240 

gat ttg gtg gga ctg tgg cag teg gcg ttt ttg gcg ega gcg cac tac 768 
Asp Leu Val Gly Leu Trp Gin Ser Ala Phe Leu Ala Arg Ala His Tyr 
245 250 255 

gtg ctg gga gaa ttc caa gaa gcc tec gcc gtt gtc gaa cgc ggc eta 816 
Val Leu Gly Glu Phe Gin Glu Ala Ser Ala Val Val Glu Arg Gly Leu 
260 265 270 

gcc acc ggc gac cgc acc gga gcc tec eta etc gaa cce gtg cac ctg 8 64 
Ala Thr Gly Asp Arg Thr Gly Ala Ser Leu Leu Glu Pro Val His Leu 
275 280 285 

tgg acc ggc gee caa gtc gea gee atg act ggg cgc ace gaa ttg gee 912 
Trp Thr Gly Ala Gin Val Ala Ala Met Thr Gly Arg Thr Glu Leu Ala 
290 295 300 

aac cac tat tta cag cgc ctg ace gtg cce gac gat gcg ttc etc ate 960 
Asn His Tyr Leu Gin Arg Leu Thr Val Pro Asp Asp Ala Phe Leu lie 
305 310 315 320 

caa aaa etc age gea tee atg ggc aaa ttg ate acc gea tee atg ace 1008 
Gin Lys Leu Ser Ala Ser Met Gly Lys Leu lie Thr Ala Ser Met Thr 
325 330 335 

tea gac acc cgc gea gea acc ttg gcc ggc gac cgc atg gcg teg gtc 1056 
Ser Asp Thr Arg Ala Ala Thr Leu Ala Gly Asp Arg Met Ala Ser Val 
340 345 350 

gta tac acc acc aat acc cag cag cce gga ttt tgg gee tgg gaa gac 1104 
Val Tyr Thr Thr Asn Thr Gin Gin Pro Gly Phe Trp Ala Trp Glu Asp 
355 360 365 

atg tat gcg ate tea ttg ate ega aeg gga cgc ate gac gee gea gee 1152 
Met Tyr Ala lie Ser Leu lie Arg Thr Gly Arg lie Asp Ala Ala Ala 
370 375 380 

gcc gtc atg gat ggc ate cct gac tec acc ate cce teg ctg cgt gee 1200 
Ala Val Met Asp Gly lie Pro Asp Ser Thr lie Pro Ser Leu Arg Ala 
385 390 395 400 

ega aat ttg gtg cce caa gea aac ate gaa ate caa ega ggc tec aca 1248 
Arg Asn Leu Val Pro Gin Ala Asn lie Glu He Gin Arg Gly Ser Thr 
405 410 415 

gea ega ggc gta aaa atg etc tec gaa gcc gtc gac etc att tee tee 1296 
Ala Arg Gly Val Lys Met Leu Ser Glu Ala Val Asp Leu He Ser Ser 
420 425 430 



BGI-123CP 



-320- 



gtc aac atg cca gca tat gaa gcc cgc ate etc tte gaa tac ggg etg 1344 
Val Asn Met Pro Ala Tyr Glu Ala Arg lie Leu Phe Glu Tyr Gly Leu 
435 440 445 

gtt eta cga cgc atg ggc agg cgc age caa gca gcc gaa atg tte aec 1392 
Val Leu Arg. Arg Met Gly Arg Arg Ser Gin Ala Ala Glu Met Phe Thr 
450 455 460 

cac gcc gaa gaa gtc tte ace gcc atg ggt gcg gtc act etg get gee 1440 
His Ala Glu Glu Val Phe Thr Ala Met Gly Ala Val Thr Leu Ala Ala 
465 470 475 480 

cgc tgc cac ggc gaa cga cga gtc gca ggc gtt ggg cca cgc aga tea 1488 
Arg Cys His Gly Glu Arg Arg Val Ala Gly Val Gly Pro Arg Arg Ser 
485 490 495 

gcg cag gga etc aec cct caa gag gaa caa ate act gcg etg gtt gtc 1536 
Ala Gin Gly Leu Thr Pro Gin Glu Glu Gin lie Thr Ala Leu Val Val 
500 505 510 

gac ggc tgc tec aac caa gaa gtc gee egt gag ett tec etc tec gee 1584 
Asp Gly Cys Ser Asn Gin Glu Val Ala Arg Glu Leu Ser Leu Ser Ala 
515 520 525 

aaa acg gtg gaa tat cac etc acg agg gtg tac aaa aag etc ggg gtg 1632 
Lys Thr Val Glu Tyr His Leu Thr Arg Val Tyr Lys Lys Leu Gly Val 
530 535 540 

age tee egt gga gag ctt cga gaa tta etg aag gtc tgaeaeagcg 1678 

Ser Ser Arg Gly Glu Leu Arg Glu Leu Leu Lys Val 

545 550 555 

ttgtteagca get 1691 



<210> 270 
<211> 556 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 270 

Gly Tyr Pro Pro Pro Pro Thr Ala Ser Lys Asp Ala Ala Gly Gly Leu 
1 • 5 10 15 

Pro Gin Leu lie Arg Glu Leu Leu Asp Ala Thr Pro lie Asp His Trp 
20 25 30 

Ser Asn Asp Arg Pro Thr Leu Thr Leu Pro Glu His Trp Val Thr Asp 
35 40 45 

lie Asp He Lys Asn Pro Val Leu Arg Glu Val Ala Ser His Pro Phe 
50 55 60 

Phe Asp Gly Cys Pro He Gly Asp Leu Asp Ala Asp Ala Phe Val Glu 
65 70 75 80 

Asp Gly Thr Leu He His Glu Asn Gly Thr Leu Arg Phe Arg Ser Pro 
85 90 95 



Glu Glu Arg Thr Leu Val Arg Ala Ser Thr Pro Pro Ser Met Ala Arg 
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100 105 110 

Ser Pro Arg Glu Trp Glu Ser Thr Glu Gly Gly Val Asp Lys Leu lie 
115 120 125 

Ala Ala Gly Asn Leu Pro Leu Ala Arg Leu His Val Glu Glu Leu Pro 
130 135 140 

Arg Ala Asp Glu Gin Arg Ala Phe Leu Ala Leu Tyr Gly Gly Gin Ser 
145 150 155 160 

Phe Glu Ala Ala Ser Ala Ser Pro Phe Tyr Ala Leu Ala Thr Trp Asn 
165 170 175 

Pro Glu Ala Leu Arg Gly Asp Pro Thr Phe Asp Met Phe Ala Asp Ala 
180 185 190 

Leu Asp Thr Gly His- Tyr Arg Glu Val Pro Arg Pro Asp Ala Pro Glu 
195 200 205 

Glu Ser Gin lie His Asp Phe lie Ser Gly Trp Leu Ala Leu Val Tyr 
210 215 220 

Asp Asp Pro Leu Thr Ala Arg Arg Leu Leu Ser Ser Arg Gly Pro Ser 
225 230 235 240 

Asp Leu Val Gly Leu Trp Gin Ser Ala Phe Leu Ala Arg Ala His Tyr 
245 250 255 

Val Leu Gly Glu Phe Gin Glu Ala Ser Ala Val Val Glu Arg Gly Leu 
260 265 270 

Ala Thr Gly Asp Arg Thr Gly Ala Ser Leu Leu Glu Pro Val His Leu 
275 280 285 

Trp Thr Gly Ala Gin Val Ala Ala Met Thr Gly Arg Thr Glu Leu Ala 
290 295 300 

Asn His Tyr Leu Gin Arg Leu Thr Val Pro Asp Asp Ala Phe Leu lie 
305 310 315 320 

Gin Lys Leu Ser Ala Ser Met Gly Lys Leu lie Thr Ala Ser Met Thr 
325 330 335 

Ser Asp Thr Arg Ala Ala Thr Leu Ala Gly Asp Arg Met Ala Ser Val 
340 345 350 

Val Tyr Thr Thr Asn Thr Gin Gin Pro Gly Phe Trp Ala Trp Glu Asp 
355 360 365 

Met Tyr Ala lie Ser Leu lie Arg Thr Gly Arg lie Asp Ala Ala Ala 
370 375 380 

Ala Val Met Asp Gly lie Pro Asp Ser Thr lie Pro Ser Leu Arg Ala 
385 390 395 400 

Arg Asn Leu Val Pro Gin Ala Asn lie Glu lie Gin Arg Gly Ser Thr 
405 410 415 

Ala Arg Gly Val Lys Met Leu Ser Glu Ala Val Asp Leu lie Ser Ser 
420 425 430 
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Val Asn Met Pro 
435 

Val Leu Arg Arg 
450 

His Ala Glu Glu 
465 

Arg Cys His Gly 



Ala Gin Gly Leu 
500 

Asp Gly Cys Ser 
515 

Lys Thr Val Glu 
530 

Ser Ser Arg Gly 
545 



Ala Tyr Glu Ala 
440 

Met Gly Arg Arg 
455 

Val Phe Thr Ala 
470 

Glu Arg Arg Val 
485 

Thr Pro Gin Glu 



Asn Gin Glu Val 
520 

Tyr His Leu Thr 
535 

Glu Leu Arg Glu 
550 



Arg lie Leu Phe 



Ser Gin Ala Ala 
460 

Met Gly Ala Val 
475 

Ala Gly Val Gly 
490 

Glu Gin lie Thr 
505 

Ala Arg Glu Leu 



Arg Val Tyr Lys 
540 

Leu Leu Lys Val 
555 



Glu Tyr Gly Leu 
445 

Glu Met Phe Thr 



Thr Leu Ala Ala 
480 

Pro Arg Arg Ser 
495 

Ala Leu Val Val 
510 

Ser Leu Ser Ala 
525 

Lys Leu Gly Val 



<210> 271 
<211> 774 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (751) 

<223> RXN01315 

<400> 271 

catgtgcggt tgtgtcctaa gtcattgatg tcacctaacg cccctaagtt cactcggtgc 60 

aatattgcac tgagtgcaag tttacactag gtttacttca gtg gat att gaa gag 115 

Val Asp lie Glu Glu 
1 5 

cag ccc teg tta aga gaa ate aag cgc caa atg acc ctg gaa gcg ata 163 
Gin Pro Ser Leu Arg Glu lie Lys Arg Gin Met Thr Leu Glu Ala lie 
10 15 20 

gaa gat aac gca acc agg etc att ctg gag cgt ggc ttc gac aat gtc 211 
Glu Asp Asn Ala Thr Arg Leu lie Leu Glu Arg Gly Phe Asp Asn Val 
25 30 35 

aca ate gaa gac ate tgc gea gag gca ggg ata tec aag cgc aca ttc 259 
Thr lie Glu Asp lie Cys Ala Glu Ala Gly lie Ser Lys Arg Thr Phe 
40 45 50 

ttt aac tac gtg gag tee aaa gag tet gtg gee ate ggg cac aca gee 307 
Phe Asn Tyr Val Glu Ser Lys Glu Ser Val Ala lie Gly His Thr Ala 
55 60 65 



aag etc cca acg gat gaa gaa cgt gaa gea ttc ctg get aeg cgt eat 
Lys Leu Pro Thr Asp Glu Glu Arg Glu Ala Phe Leu Ala Thr Arg His 



355 
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70 75 80 85 

gaa aat att ate gat act gta ttt gac ctg gta ate aae etc ttt ggc 403 
Glu Asn lie lie Asp Thr Val Phe Asp Leu Val lie Asn Leu Phe Gly 
90 95 100 

aac cac gac aac tec aag tot gga gtt gca ggc gac att atg cgt cga 451 
Asn His Asp Asn Ser Lys Ser Gly Val Ala Gly Asp lie Met Arg Arg 
105 110 115 

cgc aaa gag ate egg gtg aag cat cea gaa ctg gca gtg caa eat tte 4 99 
Arg Lys Glu lie Arg Val Lys His Pro Glu Leu Ala Val Gin His Phe 
120 125 130 

gee agg tte cac caa gca cgc gaa ggg eta gaa cac eta att gtt gag 547 
Ala Arg Phe His Gin Ala Arg Glu Gly Leu Glu His Leu lie Val Glu 
135 140 145 

tac tte gaa aaa tgg cea gge tec caa cat eta gat gag cet gca gat 595 
Tyr Phe Glu Lys Trp Pro Gly Ser Gin His Leu Asp Glu Pro Ala Asp 
150 155 160 165 

cga gaa gca ate gee ata gtt ggc ctg ctg ate teg gtc atg ctt caa 643 
Arg Glu Ala lie Ala lie Val Gly Leu Leu lie Ser Val Met Leu Gin 
170 175 180 

ggt tet cgt gaa tgg cac gac atg cea caa gge aeg caa get gat tte 691 
Gly Ser Arg Glu Trp His Asp Met Pro Gin Gly Thr Gin Ala Asp Phe 
185 190 195 

caa gee tge tgt cgc aaa gca att aaa aat act ttt ctt ctt aga ggt 739 
Gin Ala Cys Cys Arg Lys Ala lie Lys Asn Thr Phe Leu Leu Arg Gly 
200 205 210 

gga ttt tea gaa tgaeatcaca ggtcaagccg gac 774 
Gly Phe Ser Glu 
215 



<210> 272 
<211> 217 
<212> PRT 

<213> Corynebacterium glutamieum 
<400> 272 

Val Asp lie Glu Glu Gin Pro Ser Leu Arg Glu lie Lys Arg Gin Met 
15 10 15 

Thr Leu Glu Ala lie Glu Asp Asn Ala Thr Arg Leu lie Leu Glu Arg 
20 25 30 

Gly Phe Asp Asn Val Thr lie Glu Asp lie Cys Ala Glu Ala Gly lie 
35 40 45 

Ser Lys Arg Thr Phe Phe Asn Tyr Val Glu Ser Lys Glu Ser Val Ala 
50 55 60 

lie Gly His Thr Ala Lys Leu Pro Thr Asp Glu Glu Arg Glu Ala Phe 
65 70 75 80 



Leu Ala Thr Arg His Glu Asn lie lie Asp Thr Val Phe Asp Leu Val 
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lie Asn Leu Phe Gly Asn His Asp Asn Ser Lys Ser Gly Val Ala Gly 
100 105 110 

Asp lie Met Arg Arg Arg Lys Glu lie Arg Val Lys His Pro Glu Leu 
115 120 125 

Ala Val Gin His Phe Ala Arg Phe His Gin Ala Arg Glu Gly Leu Glu 
130 135 140 

His Leu lie Val Glu Tyr Phe Glu Lys Trp Pro Gly Ser Gin His Leu 
145 150 155 160 

Asp Glu Pro Ala Asp Arg Glu Ala lie Ala lie Val Gly Leu Leu lie 
165 170 175 

Ser Val Met Leu Gin Gly Ser Arg Glu Trp His Asp Met Pro Gin Gly 
180 185 190 

Thr Gin Ala Asp Phe Gin Ala Cys Cys Arg Lys Ala lie Lys Asn Thr 
195 200 205 

Phe Leu Leu Arg Gly Gly Phe Ser Glu 
210 215 



<210> 273 
<211> 480 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (457) 

<223> RXN00035 

<400> 273 

ggtattaccc gaaagtaatg tcgttaatac tgtttttaat ggctataaag aggcataggg 60 

ttagttatat gagtaaccaa ccatcgggat cgtcgcgacc gtg cct ctg tat aaa 115 

Val Pro Leu Tyr Lys 
1 5 

cag ate get tct ttg att gag gac tec ate gtt gae gga aec ttg age 163 
Gin lie Ala Ser Leu lie Glu Asp Ser lie Val Asp Gly Thr Leu Ser 
10 15 20 

att gat eaa cgc gtg cct tct act aat gaa eta gee gcg ttc cat cgc 211 
lie Asp Gin Arg Val Pro Ser Thr Asn Glu Leu Ala Ala Phe His Arg 
25 30 35 

att aat cce gee ace gca ege aac gge ctg ace etc ctt gtc gaa gee 259 
lie Asn Pro Ala Thr Ala Arg Asn Gly Leu Thr Leu Leu Val Glu Ala 
40 45 50 

gge ate etc tat aag aag cgt ggc att gge atg ttc gtc age gee cag 307 
Gly lie Leu Tyr Lys Lys Arg Gly lie Gly Met Phe Val Ser Ala Gin 
55 60 65 



gcc cea gca etc ate ega gag egg cga gat gee gee ttc gcg get act 



355 
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Ala Pro Ala Leu lie Arg Glu Arg Arg Asp Ala Ala Phe Ala Ala Thr 
70 75 80 85 

tat gta gca ccg ctt ate gac gaa tec ate eae ctt ggt tte act egt 4 03 
Tyr Val Ala Pro Leu lie Asp Glu Ser lie His Leu Gly Phe Thr Arg 
90 95 ' 100 

gcg ege att cac gee ctt tta gac cag gtc get gaa agt agg ggc ctg 4 51 
Ala Arg lie His Ala Leu Leu Asp Gin Val Ala Glu Ser Arg Gly Leu 
105 110 115 

tac aag tagegcttaa accetcttga cct 480 
Tyr Lys 



<210> 274 
<211> 119 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 274 

Val Pro Leu Tyr Lys Gin lie Ala Ser Leu lie Glu Asp Ser lie Val 
15 10 15 

Asp Gly Thr Leu Ser lie Asp Gin Arg Val Pro Ser Thr Asn Glu Leu 
20 25 30 

Ala Ala Phe His Arg lie Asn Pro Ala Thr Ala Arg Asn Gly Leu Thr 
35 40 45 

Leu Leu Val Glu Ala Gly lie Leu Tyr Lys Lys Arg Gly lie Gly Met 
50 55 60 

Phe Val Ser Ala Gin Ala Pro Ala Leu lie Arg Glu Arg Arg Asp Ala 
65 70 75 80 

Ala Phe Ala Ala Thr Tyr Val Ala Pro Leu lie Asp Glu Ser lie His 
85 90 95 

Leu Gly Phe Thr Arg Ala Arg lie His Ala Leu Leu Asp Gin Val Ala 
100 105 110 

Glu Ser Arg Gly Leu Tyr Lys 
115 



<210> 275 
<211> 810 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (787) 

<223> RXN00049 

<400> 275 

ctgaatcatg atteataaat gaaeaagggt tcagatttta caataccccc attccacccc 60 



ettatattta agtcaecgca gatcagctaa ggttttccct atg cec acg cct teg 115 



BGI-123CP 




Met Pro Thr Pro Ser 
1 5 

cag cac aag gac get tea aca gca caa acc gac aac cag gta cca act 163 
Gin His Lys Asp Ala Ser Thr Ala Gin Thr Asp Asn Gin Val Pro Thr 
10 15 20 

ggc cgc cgt gca caa aaa cgc gaa caa acc cgc gcg cgc ctg ate act 211 
Gly Arg Arg Ala Gin Lys Arg Glu Gin Thr Arg Ala Arg Leu lie Thr 
25 • 30 35 

tec get cgc aca etc atg gca gaa egg ggt gtc gac aat gta gga ata 259 
Ser Ala Arg Thr Leu Met Ala Glu Arg Gly Val Asp Asn Val Gly lie 
40 45 50 

get gaa ate acc gaa ggc gca aac ate gga aeg gga acc ttc tac aac 307 
Ala Glu lie Thr Glu Gly Ala Asn lie Gly Thr Gly Thr Phe Tyr Asn 
55 60 65 

tac ttc cca gac cgt gaa caa eta etc caa get gtc gca gaa gat gee 355 
Tyr Phe Pro Asp Arg Glu Gin Leu Leu Gin Ala Val Ala Glu Asp Ala 
70 75 80 85 

ttt gaa tec gtg gga att gee etc gac cag gtg eta acc aaa tta gac 403 
Phe Glu Ser Val Gly lie Ala Leu Asp Gin Val Leu Thr Lys Leu Asp 
90 95 100 

gat eeg get gaa gta ttt gca ggg teg ett ega cat eta gta egg cac 4 51 
Asp Pro Ala Glu Val Phe Ala Gly Ser Leu Arg His Leu Val Arg His 
105 110 115 

teg tta gaa gat egg att tgg ggc gga ttt ttc ata caa atg ggt get 4 99 
Ser Leu Glu Asp Arg lie Trp Gly Gly Phe Phe lie Gin Met Gly Ala 
120 125 130 

get cat cec gta etc atg cgc ate eta gga cec cgc gca cgc ega gat 547 
Ala His Pro Val Leu Met Arg lie Leu Gly Pro Arg Ala Arg Arg Asp 
135 140 145 

eta ctt cat ggt tta gaa act ggc ega ttc acc ate gaa gat ctg gac 595 
Leu Leu His Gly Leu Glu Thr Gly Arg Phe Thr lie Glu Asp Leu Asp 
150 155 160 165 

eta gca acc aca tgc act ttt ggt tea etc ate gca gcg ate caa atg 643 
Leu Ala Thr Thr Cys Thr Phe Gly Ser Leu lie Ala Ala lie Gin Met 
170 175 180 

gcg ctt tct gca gat caa gat tec aac gat gac aaa gat cag att ttc 691 
Ala Leu Ser Ala Asp Gin Asp Ser Asn Asp Asp Lys Asp Gin lie Phe 
185 190 195 

gca gee gcg atg etc egg atg gtg ggt gtt caa gca gca gaa gee egg 739 
Ala Ala Ala Met Leu Arg Met Val Gly Val Gin Ala Ala Glu Ala Arg 
200 205 210 

gag ate get teg cgt cca etc cec gaa ata tec cca gtc aaa eeg cag 787 
Glu lie Ala Ser Arg Pro Leu Pro Glu lie Ser Pro Val Lys Pro Gin 
215 220 225 



tagtgategg gectcaaata aac 



810 
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<210> 276 
<211> 229 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 276 

Met Pro Thr Pro Ser Gin His Lys Asp Ala Ser Thr Ala Gin Thr Asp 
15 10 15 

Asn Gin Val Pro Thr Gly Arg Arg Ala Gin Lys Arg Glu Gin Thr Arg 
20 25 30 

Ala Arg Leu lie Thr Ser Ala Arg Thr Leu Met Ala Glu Arg Gly Val 
35 40 45 

Asp Asn Val Gly lie Ala Glu lie Thr Glu Gly Ala Asn lie Gly Thr 
50 55 60 

Gly Thr Phe Tyr Asn Tyr Phe Pro Asp Arg Glu Gin Leu Leu Gin Ala 
65 70 75 80 

Val Ala Glu Asp Ala Phe Glu Ser Val Gly lie Ala Leu Asp Gin Val 
85 90 95 

Leu Thr Lys Leu Asp Asp Pro Ala Glu Val Phe Ala Gly Ser Leu Arg 
100 105 110 

His Leu Val Arg His Ser Leu Glu Asp Arg lie Trp Gly Gly Phe Phe 
115 120 125 

lie Gin Met Gly Ala Ala His Pro Val Leu Met Arg lie Leu Gly Pro 
130 135 140 

Arg Ala Arg Arg Asp Leu Leu His Gly Leu Glu Thr Gly Arg Phe Thr 
145 150 155 160 

lie Glu Asp Leu Asp Leu Ala Thr Thr Cys Thr Phe Gly Ser Leu lie 
165 170 175 

Ala Ala lie Gin Met Ala Leu Ser Ala Asp Gin Asp Ser Asn Asp Asp 
180 185 190 

Lys Asp Gin lie Phe Ala Ala Ala Met Leu Arg Met Val Gly Val Gin 
195 200 205 

Ala Ala Glu Ala Arg Glu lie Ala Ser Arg Pro Leu Pro Glu lie Ser 
210 215 220 

Pro Val Lys Pro Gin 
225 



<210> 277 
<211> 1032 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1009) 
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<223> RXN00486 
<400> 277 

gtttattcat gcccttgatt attgccaaag aaacctttaa ggactagatc gaaaaacagc 60 

caactatagt taagtaatac tgaacaattt tggaggtgtc gtg etc aat etc aac 115 

Val Leu Asn Leu Asn 
1 5 

cgc tta cac ate ctg cag gaa ttc cac cgc ctg gga acg att aca gca 163 
Arg Leu His lie Leu Gin Glu Phe His Arg Leu Gly Thr lie Thr Ala 
10 15 20 

gtg gcg gaa tec atg aac tac age cgc tct gee ate tec caa caa atg 211 
Val Ala Glu Ser Met Asn Tyr Ser Arg Ser Ala lie Ser Gin Gin Met 
25 30 35 

gcg ctg ctg gaa aaa gaa att ggt gtg aaa etc ttt gaa aaa age ggc 259 
Ala Leu Leu Glu Lys Glu lie Gly Val Lys Leu Phe Glu Lys Ser Gly 
40 45 50 

cga aac etc tac ttc aca gaa caa ggc gaa gtg ttg gcc tea gaa aca 307 
Arg Asn Leu Tyr Phe Thr Glu Gin Gly Glu Val Leu Ala Ser Glu Thr 
55 60 65 

cat gcg ate atg gca gca gte gac cat gcc cgc gca gcc gtt eta gat ...355 
His Ala lie Met Ala Ala Val Asp His Ala Arg Ala Ala Val Leu Asp ' 
70 75 80 85 

teg ctg tct gaa gtg tec gga acg ctg aaa gte ace tec ttc caa tec 403 
Ser Leu Ser Glu Val Ser Gly Thr Leu Lys Val Thr Ser Phe Gin Ser 
90 95 100 

ctg ctg ttc acc ctt gcc ccg aaa gcc ate gcg cgc ctg ace gag aaa 451 
Leu Leu Phe Thr Leu Ala Pro Lys Ala lie Ala Arg Leu Thr Glu Lys 
105 110 115 

tac cca cac ctg caa gta gaa ate tec caa eta gaa gte acc gca gcg 4 99 
Tyr Pro His Leu Gin Val Glu lie Ser Gin Leu Glu Val Thr Ala Ala 
120 125 130 

etc gaa gaa etc cgc gcc cgc cgc gte gac gte gca etc ggc gag gaa 547 
Leu Glu Glu Leu Arg Ala Arg Arg Val Asp Val Ala Leu Gly Glu Glu 
135 140 145 

tac cec gtg gaa gte ecc ctt gtt gag gee age att cac cgc gaa gte 595 
Tyr Pro Val Glu Val Pro Leu Val Glu Ala Ser lie His Arg Glu Val 
150 155 160 165 

etc ttc gaa gac cec atg ctg etc gte acc cca gca age ggc cca tac 64 3 
Leu Phe Glu Asp Pro Met Leu Leu Val Thr Pro Ala Ser Gly Pro Tyr 
. 170 175 180 

tct ggc etc acc ctg cca gaa etc cgc gac ate cec ate gcc ate gat 691 
Ser Gly Leu Thr Leu Pro Glu Leu Arg Asp lie Pro lie Ala lie Asp 
185 190 195 



cca cec gac ctt ecc gcg ggc gaa tgg gte eat agg etc tgc egg cgc 
Pro Pro Asp Leu Pro Ala Gly Glu Trp Val His Arg Leu Cys Arg Arg 
200 205 210 



739 
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gcc ggg ttt gag ccc cgc gtg acc ttt gaa acc age gat ccc atg etc 787 
Ala Gly Phe Glu Pro Arg Val Thr Phe Glu Thr Ser Asp Pro Met Leu 
215 220 225 

caa gca cac etc gtg cgt age ggc ttg gee gtg aca ttt tec ccc aca 835 
Gin Ala His Leu Val Arg Ser Gly Leu Ala Val Thr Phe Ser Pro Thr 
230 235 240 245 

etg etc acc ccg atg ctg gaa age gtg cae ate cag ccg etg ccc ggc 883 
Leu Leu Thr Pro Met Leu Glu Ser Val His lie Gin Pro Leu Pro Gly 
250 255 260 

aac ccc acg cgc acg etc tac acc gcg gtc agg gaa ggg cgc cag ggg 931 
Asn Pro Thr Arg Thr Leu Tyr Thr Ala Val Arg Glu Gly Arg Gin Gly 
265 270 275 

eat cea gee att aaa get ttt cga cga gee etc gee eat gtg gee aaa 979 
His Pro Ala lie Lys Ala Phe Arg Arg Ala Leu Ala His Val Ala Lys 
280 285 290 

gaa tct tat ttg gag get cgt eta gta gag tgagttcttg tgagecttea gac 1032 
Glu Ser Tyr Leu Glu Ala Arg Leu Val Glu 
295 300 



<210> 278 
<211> 303 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 278 

Val Leu Asn Leu Asn Arg Leu His lie Leu Gin Glu Phe His Arg Leu 
15 10 15 

Gly Thr lie Thr Ala Val Ala Glu Ser Met Asn Tyr Ser Arg Ser Ala 
20 25 30 

lie Ser Gin Gin Met Ala Leu Leu Glu Lys Glu lie Gly Val Lys Leu 
35 40 45 

Phe Glu Lys Ser Gly Arg Asn Leu Tyr Phe Thr Glu Gin Gly Glu Val 
50 55 60 

Leu Ala Ser Glu Thr His Ala lie Met Ala Ala Val Asp His Ala Arg 
65 70 75 80 

Ala Ala Val Leu Asp Ser Leu Ser Glu Val Ser Gly Thr Leu Lys Val 
85 90 95 

Thr Ser Phe Gin Ser Leu Leu Phe Thr Leu Ala Pro Lys Ala lie Ala 
100 105 110 

Arg Leu Thr Glu Lys Tyr Pro His Leu Gin Val Glu lie Ser Gin Leu 
115 120 125 

Glu Val Thr Ala Ala Leu Glu Glu Leu Arg Ala Arg Arg Val Asp Val 
130 135 140 

Ala Leu Gly Glu Glu Tyr Pro Val Glu Val Pro Leu Val Glu Ala Ser 
145 150 155 160 
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Ile His Arg Glu 



Ala Ser Gly Pro 
180 

Pro lie Ala lie 
195 

Arg Leu Cys Arg 
210 

Ser Asp Pro Met 
225 

Thr Phe Ser Pro 



Gin Pro Leu Pro 
260 

Glu Gly Arg Gin 
275 

Ala His Val Ala 
290 



Val Leu Phe Glu 
165 

Tyr Ser Gly Leu 



Asp Pro Pro Asp 

200- 

Arg Ala Gly Phe 
215 

Leu Gin Ala His 
230 

Thr Leu Leu Thr 
245 

Gly Asn Pro Thr 



Gly His Pro Ala 
280 

Lys Glu Ser Tyr 
295 



Asp Pro Met Leu 
170 

Thr Leu Pro Glu 
185 

Leu Pro Ala Gly 



Glu Pro Arg Val 
220 

Leu Val Arg Ser 
235 

Pro Met Leu Glu 
250 

Arg Thr Leu Tyr 
265 

lie Lys Ala Phe 



Leu Glu Ala Arg 
300 



Leu Val Thr Pro 
175 

Leu Arg Asp lie 
190 

Glu Trp Val His 
205 

Thr Phe Glu Thr 



Gly Leu Ala Val 
240 

Ser Val His lie 
255 

Thr Ala Val Arg 
270 

Arg Arg Ala Leu 
285 

Leu Val Glu 



<210> 279 
<211> 873 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (850) 

<223> RXN01081 

<400> 279 

cattggtatt tgctcgaaag cacaacttaa aacagtaata atggtaatca cattcttttc 60 



tattaagtaa gcaagtacac cggcccatta aagaggcacc atg acc cca gca aac 

Met Thr Pro Ala Asn 
1 5 



115 



gaa agt cct atg act aat cca tta ggt tct gcc ccc acc cca gcc aag 
Glu Ser Pro Met Thr Asn Pro Leu Gly Ser Ala Pro Thr Pro Ala Lys 
10 15 20 



163 



cca ctt ctt gac agt gtt ctt gat gag etc ggt caa gat ate ate agt 
Pro Leu Leu Asp Ser Val Leu Asp Glu Leu Gly Gin Asp lie lie Ser 
25 30 35 



211 



ggc aag gtt get gte gga gat ace ttc aag ctg atg gac ate ggc gag 
Gly Lys Val Ala Val Gly Asp Thr Phe Lys Leu Met Asp lie Gly Glu 
40 45 50 



259 



egt ttt ggc att tee ege aea gtg gca cge gaa gcg atg egc get ttg 307 
Arg Phe Gly He Ser Arg Thr Val Ala Arg Glu Ala Met Arg Ala Leu 
55 60 65 
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gag cag etc ggt ctt gtc get tct tea egt cge att ggc att aet gtt 355 

Glu Gin Leu Gly Leu Val Ala Ser Ser Arg Arg lie Gly lie Thr Val 

70 75 80 85 

ttg cca cag gaa gag tgg get gtt ttt gat aag tec ate att egc tgg 403 

Leu Pro Gin Glu Glu Trp Ala Val Phe Asp Lys Ser lie lie Arg Trp 

90 95 100 

egt etc aat gac gaa ggt cag egt gaa ggc cag ctt cag tet.ett acc 451 

Arg Leu Asn Asp Glu Gly Gin Arg Glu Gly Gin Leu Gin Ser Leu Thr 

105 110 115 

gag ctt egt att get att gaa ccg att gee gcg egc age gtt get ctt 4 99 

Glu Leu Arg lie Ala lie Glu Pro lie Ala Ala Arg Ser Val Ala Leu 

120 125 130 

cac gcg tea acc gee gag etc gag aaa ate egc gcg etc gca aca gag 547 

His Ala Ser Thr Ala Glu Leu Glu Lys lie Arg Ala Leu Ala Thr Glu 
135 140 145 

atg egt cag ttg ggt gaa tet ggt cag ggt gcg tec eag egc tte etc 595 

Met Arg Gin Leu Gly Glu Ser Gly Gin Gly Ala Ser Gin Arg Phe Leu 

150 155 160 165 

gaa gcg gac gtc act tte cac gag etc ate ttg egt tat tgc cac aat 643 

Glu Ala Asp Val Thr Phe His Glu Leu lie Leu Arg Tyr Cys His Asn 

170 175 180 

gag atg tte get gca ctg att ccg teg att age gcg gtt ctt gtc ggc 691 

Glu Met Phe Ala Ala Leu lie Pro Ser lie Ser Ala Val Leu Val Gly 

185 190 195 

cge acc gag etc ggc ctg cag cct gat ctg ccg gcg cac gag gcg eta 739 

Arg Thr Glu Leu Gly Leu Gin Pro Asp Leu Pro Ala His Glu Ala Leu 

200 205 210 

gac aac cac gat aag ctt gee gac gee etc ctt aae cge gac gee gac 787 

Asp Asn His Asp Lys Leu Ala Asp Ala Leu Leu Asn Arg Asp Ala Asp 
215 220 225 

gee gca gaa act gcg tec cga aac ate etc aat gag gtg cge age gcg 835 

Ala Ala Glu Thr Ala Ser Arg Asn lie Leu Asn Glu Val Arg Ser Ala 

230 235 240 245 

ctg ggc aeg ctg aac taacgtgata egcgeactge gtt , 873 
Leu Gly Thr Leu Asn 
250 



<210> 280 
<211> 250 
<212> PRT 

<213> Corynebaeterium glutamicum 
<400> 280 

Met Thr Pro Ala Asn Glu Ser Pro Met Thr Asn Pro Leu Gly Ser Ala 
15 10 15 

Pro Thr Pro Ala Lys Pro Leu Leu Asp Ser Val Leu Asp Glu Leu Gly 
20 25 30 
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Gln Asp lie lie Ser Gly Lys Val Ala Val Gly Asp Thr Phe Lys Leu 
35 40 45 

Met Asp lie Gly Glu Arg Phe Gly lie Ser Arg Thr Val Ala Arg Glu 
50 55 60 

Ala Met Arg Ala Leu Glu Gin Leu Gly Leu Val Ala Ser Ser Arg Arg 
65 70 75 80 

lie Gly lie Thr Val Leu Pro Gin Glu Glu Trp Ala Val Phe Asp Lys 
85 90 95 

Ser lie lie Arg Trp Arg Leu Asn Asp Glu Gly Gin Arg Glu Gly Gin 
100 105 110 

Leu Gin Ser Leu Thr Glu Leu Arg lie Ala lie Glu Pro lie Ala Ala 
115 120 125 

Arg Ser Val Ala Leu His Ala Ser Thr Ala Glu Leu Glu Lys lie Arg 
130 135 140 

Ala Leu Ala Thr Glu Met Arg Gin Leu Gly Glu Ser Gly Gin Gly Ala 
145 150 155 160 

Ser Gin Arg Phe Leu Glu Ala Asp. Val Thr Phe His Glu Leu lie Leu 
165 170 175 

Arg Tyr Cys His Asn Glu Met Phe Ala Ala Leu lie Pro Ser lie Ser 
180 185 190 " 

Ala Val Leu Val Gly Arg Thr Glu Leu Gly Leu Gin Pro Asp Leu Pro 
195 200 205 

Ala His Glu Ala Leu Asp Asn His Asp Lys Leu Ala Asp Ala Leu Leu 
210 215 220 

Asn Arg Asp Ala Asp Ala Ala Glu Thr Ala Ser Arg Asn lie Leu Asn 
225 230 235 240 

Glu Val Arg Ser Ala Leu Gly Thr Leu Asn 
245 250 



<210> 281 
<211> 998 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (975) 
<223> RXN01160 

<400> 281 

aaa tea tec aac aaa ate age gac ctt gee ego cag ctt aat etg ttg 48 

Lys Ser Ser Asn Lys lie Ser Asp Leu Ala Arg Gin Leu Asn Leu Leu 

15 10 15 

ecg tat ttc ace agg tat aaa gge cgt acc gtc atg gaa gca gcg cgc 96 
Pro Tyr Phe Thr Arg Tyr Lys Gly Arg Thr Val Met Glu Ala Ala Arg 
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20 25 30 

gat ctt ggc caa ccc tec tec caa ate atg gaa gac etc aac aga tta 144 

Asp Leu Gly Gin Pro Ser Ser Gin lie Met Glu Asp Leu Asn Arg Leu 
35 40 45 

tgg atg tgt ggt ctg cca gga ctt ctt cca ggt gac ttg gtg gag ctt 192 

Trp Met Cys Gly Leu Pro Gly Leu Leu Pro Gly Asp Leu Val Glu Leu 
50 55 60 

gat cat tec ttt aag gaa gta aaa ate cae aat get caa ggc atg gat 240 
Asp His Ser Phe Lys Glu Val Lys lie His Asn Ala Gin Gly Met Asp 

65 70 75 80 

aaa ccc ttg cgc etc aca cca act gaa gee ggt gtt ttg ctg ctg aca 288 

Lys Pro Leu Arg Leu Thr Pro Thr Glu Ala Gly Val Leu Leu Leu Thr 

85 90 95 

ctt gaa tec ctg gaa tec etc ccc ggt att gcg aaa cag gaa gcg gtc 336 

Leu Glu Ser Leu Glu Ser Leu Pro- Gly lie Ala Lys Gin Glu Ala Val 
100 105 110 

gta tct get gcg aac aag eta cgc gee ate atg ggg gag tat tec teg 384 

Val Ser Ala Ala Asn Lys Leu Arg Ala lie Met Gly Glu Tyr Ser Ser 
115 120 125 

act gtt ttc gac tec act gga gaa gac etc gat get gaa gtt eta gag 432 

Thr Val Phe Asp Ser Thr Gly Glu Asp Leu Asp Ala Glu Val Leu Glu 
130 135 140 

ate ate cgc gac gee atg gat tta eac cag cag gtc agt ttt gaa tac 480 

lie lie Arg Asp Ala Met Asp Leu His Gin Gin Val Ser Phe Glu Tyr 

145 150 155 160 

eac teg eac aga tea gac aac ace age ctg agg caa gtc age ect get 528 

His Ser His Arg Ser Asp Asn Thr Ser Leu Arg Gin Val Ser Pro Ala 

165 170 175 

eat ate ttc acc cat gaa ggc gaa ace tac ate aaa gee tgg gaa gaa 576 

His lie Phe Thr His Glu Gly Glu Thr Tyr He Lys Ala Trp Glu Glu 
180 185 190 

get gtg aac caa tgg egg aeg ttt agg ctt gat cgc ate ega age att 624 

Ala Val Asn Gin Trp Arg Thr Phe Arg Leu Asp Arg He Arg Ser He 
195 200 205 

gtg ctt ctt gac age aaa gea gtg cae ccg gcg ega ggg gtt tea gta 672 

Val Leu Leu Asp Ser Lys Ala Val His Pro Ala Arg Gly Val Ser Val 
210 215 220 

tec aeg gac gat cct ttt gag ttc gea aaa tct tec gat att gee acg 720 

Ser Thr Asp Asp Pro Phe Glu Phe Ala Lys Ser Ser Asp He Ala Thr 

225 230 235 240 

tta ttg ctg cgt gag gac gea atg tgg tta ggc aat tac atg gee atg 768 

Leu Leu Leu Arg Glu Asp Ala Met Trp Leu Gly Asn Tyr Met Ala Met 

245 250 255 

gag gtg gat gaa acg gtg gaa ccg att cgc gat age gac gga ttc age 816 

Glu Val Asp Glu Thr Val Glu Pro He Arg Asp Ser Asp Gly Phe Ser 
260 265 270 
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tgg cac aca gtc cac ttt ccg ctg ctt tct agg gat tgg ttc gtc cga 864 
Trp His Thr Val His Phe Pro Leu Leu Ser Arg Asp Trp Phe Val Arg 
275 280 285 

ttc gcg att ggc cat get gag cat ttg aaa gta act agt ccc gaa gat 912 
Phe Ala lie Gly His Ala Glu His Leu Lys Val Thr Ser Pro Glu Asp 
290 295 300 

ctt egg aaa tgc ata aag caa aag get ttt agt ggt ttg tea gcg tat 960 
Leu Arg Lys Cys lie Lys Gin Lys Ala Phe Ser Gly Leu Ser Ala Tyr 
305 310 315 320 

gat cat cac gta gag taacacccaa gagtaagacg caa 998 
Asp His His Val Glu 
325 



<210> 282 
<211> 325 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 282 

Lys Ser Ser Asn Lys lie Ser Asp Leu Ala Arg Gin Leu Asn Leu Leu 

1 5 . „' .,10 15 

Pro Tyr Phe Thr Arg Tyr Lys Gly Arg Thr Val Met Glu Ala Ala Arg 
20 25 30 

Asp Leu Gly Gin Pro Ser Ser Gin lie Met Glu Asp Leu Asn Arg Leu 
35 40 45 

Trp Met Cys Gly Leu Pro Gly Leu Leu Pro Gly Asp Leu Val Glu Leu 
50 55 60 

Asp His Ser Phe Lys Glu Val Lys lie His Asn Ala Gin Gly Met Asp 
65 70 75 80 

Lys Pro Leu Arg Leu Thr Pro Thr Glu Ala Gly Val Leu Leu Leu Thr 
85 90 95 

Leu Glu Ser Leu Glu Ser Leu Pro Gly lie Ala Lys Gin Glu Ala Val 
100 105 110 

Val Ser Ala Ala Asn Lys Leu Arg Ala lie Met Gly Glu Tyr Ser Ser 
115 120 125 

Thr Val Phe Asp Ser Thr Gly Glu Asp Leu Asp Ala Glu Val Leu Glu 
130 135 140 

lie lie Arg Asp Ala Met Asp Leu His Gin Gin Val Ser Phe Glu Tyr 
145 150 155 160 

His Ser His Arg Ser Asp Asn Thr Ser Leu Arg Gin Val Ser Pro Ala 
165 170 175 

His lie Phe Thr His Glu Gly Glu Thr Tyr lie Lys Ala Trp Glu Glu 
180 185 190 



Ala Val Asn Gin Trp Arg Thr Phe Arg Leu Asp Arg lie Arg Ser lie 
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195 200 205 

Val Leu Leu Asp Ser Lys Ala Val His Pro Ala Arg Gly Val Ser Val 
210 215 220 

Ser Thr Asp Asp Pro Phe Glu Phe Ala Lys Ser Ser Asp lie Ala Thr 
225 230 235 240 

Leu Leu Leu Arg Glu Asp Ala Met Trp Leu Gly Asn Tyr Met Ala Met 
245 250 255 

Glu Val Asp Glu Thr Val Glu Pro lie Arg Asp Ser Asp Gly Phe Ser 
260 265 270 

Trp His Thr Val His Phe Pro Leu Leu Ser Arg Asp Trp Phe Val Arg 
275 280 285 

Phe Ala lie Gly His Ala Glu His Leu Lys Val Thr Ser Pro Glu Asp 
290 295 300 

Leu Arg Lys Cys lie Lys Gin Lys Ala Phe Ser Gly Leu Ser Ala Tyr 
305 310 315 320 

Asp His His Val Glu 
325 



<210> 283 
<211> 3495 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (3472) 

<223> RXN02097 

<400> 283 

ttggctacag atgtttcagc gcttgcagtg gggtagtgtg tttaaacatc acaattagtt 60 

ctagaggaaa acgcattttt tgcgcgggga gagtgtatac atg ccg get ggc ate 115 

Met Pro Ala Gly lie 
1 5 

gea gae atg aca gat tea ttg etc gga tgg gca tea caa aet gag etg 163 
Ala Asp Met Thr Asp Ser Leu Leu Gly Trp Ala Ser Gin Thr Glu Leu 
10 15 20 

gat etg aae cag egt ett gea ggg gta gag tae ttt cea eaa att eag 211 
Asp Leu Asn Gin Arg Leu Ala Gly Val Glu Tyr Phe Pro Gin lie Gin 
25 30 35 

etg cga cae gat gag etc gag ege att eat egg ttt tae ggc ace ttt 259 
Leu Arg His Asp Glu Leu Glu Arg lie His Arg Phe Tyr Gly Thr Phe 
40 45 50 

ttg tee cge cag gta ggc geg gge gea age ett ggg gat ett ttt gaa 307 
Leu Ser Arg Gin Val Gly Ala Gly Ala Ser Leu Gly Asp Leu Phe Glu 
55 60 65 

atg acc eea tge etg aea gtc aec ace ttg gtg tct egg gcg tea egg 355 
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Met Thr Pro Cys Leu Thr Val Thr Thr Leu Val Ser Arg Ala Ser Arg 
70 75 80 85 

ate age gat eea gca gat tte ttc ggt gaa tac ate gga gga ctg gga 403 
lie Ser Asp Pro Ala Asp Phe Phe Gly Glu Tyr lie Gly Gly Leu Gly 
90 95 100 

ctt age gca gaa cac gca gca gtt gtt gaa ggg ttg acc gaa aag etc 451 
Leu Ser Ala Glu His Ala Ala Val Val Glu Gly Leu Thr Glu Lys Leu 
105 110 115 

ttc gca cag get ggc ctg etc gtt cet gag gga att gca tet eea ttg 4 99 
Phe Ala Gin Ala Gly Leu Leu Val Pro Glu Gly lie Ala Ser Pro Leu 
120 125 130 

gag ttg tta tec ate cac gca ggc att agt aac cac gaa gtg gee gca 547 
Glu Leu Leu Ser lie His Ala Gly lie Ser Asn His Glu Val Ala Ala 
135 140 145 

gtg ctg acc gaa gtg gaa aac ggc acc acc gaa tat eca ttc atg tte 595 
Val Leu Thr Glu Val Glu Asn Gly Thr Thr Glu Tyr Pro Phe Met Phe 
150 155 160 165 

gac get gtc ctg cgc eta ace cet gag tgg gca cag ace ctt ate ggc 643 
Asp Ala Val Leu Arg Leu Thr Pro Glu Trp Ala Gin Thr Leu lie Gly 
170 175 180 

gga gtt caa gaa etc att gaa ttt gee ace ace cac ega act tet tgg 691 
Gly Val Gin Glu Leu lie Glu Phe Ala Thr Thr His Arg Thr Ser Trp 
185 190 195 

tea gac cgc cag cgc gaa tec tea ctg eca gee atg ate gat gag ate 739 
Ser Asp Arg Gin Arg Glu Ser Ser Leu Pro Ala Met lie Asp Glu lie 
200 205 210 

gtt gtg geg gaa ctt egg gaa cgc eea gtt ggt act gee gac cgt gaa 787 
Val Val Ala Glu Leu Arg Glu Arg Pro Val Gly Thr Ala. Asp Arg Glu 
215 220 225 

aac tee gtt ggt gtg gca ctt cgt gag ctt cgc eca cgc etc ate ctg 835 
Asn Ser Val Gly Val Ala Leu Arg Glu Leu Arg Pro Arg Leu lie Leu 
230 235 240 245 

gat gca gaa cgc cgc aaa gtc tgc ctg cgt eta cet gaa cag cgc gtc 883 
Asp Ala Glu Arg Arg Lys Val Cys Leu Arg Leu Pro Glu Gin Arg Val 
250 255 260 

age gac gat gaa ate aac tgg ega gtc age eta gaa ggc ace acc egg 931 
Ser Asp Asp Glu lie Asn Trp Arg Val Ser Leu Glu Gly Thr Thr Arg 
265 270 275 

att tte tec ace cgc ega gca tgg ggc gat act tet gga tac tec gaa 979 
lie Phe Ser Thr Arg Arg Ala Trp Gly Asp Thr Ser Gly Tyr Ser Glu 
280 285 290 

gcc etc gac ate act gtc gag cgt caa ate cgc gaa acc acc gtc ace 1027 
Ala Leu Asp lie Thr Val Glu Arg Gin lie Arg Glu Thr Thr Val Thr 
295 300 305 

gac acc tea aac caa ate acc tgg gtt gtc eea gtc gtg gac ttc aac 1075 
Asp Thr Ser Asn Gin He Thr Trp Val Val Pro Val Val Asp Phe Asn 
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310 315 320 325 

gac cca gtg ctg gtg ttt tec gcg cgc ggt gaa aac etc ace gae aag 1123 
Asp Pro Val Leu Val Phe Ser Ala Arg Gly Glu Asn Leu Thr Asp Lys 
330 335 340 

gtc tee ctg cac cat caa gag att tac gtt etc gcg cca gcg gaa gca 1171 
Val Ser Leu His His Gin Glu lie Tyr Val Leu Ala Pro Ala Glu Ala 
345 350 355 

aaa etc gaa gae atg gtc act gge cag cca gta cca gtt att gag caa 1219 
Lys Leu Glu Asp Met Val Thr Gly Gin Pro Val Pro Val lie Glu Gin 
360 365 370 

tte etc gta gag gge tgg aac tea tgg gtg tgc tec cgc gtg gac gee 1267 
Phe Leu Val Glu Gly Trp Asn Ser Trp Val Cys Ser Arg Val Asp Ala 
375 380 385 

cgt gge ctg tec tet ctg aag gtc aac aaa gaa gtc ega tgc att gac 1315 
Arg Gly Leu Ser Ser Leu Lys Val Asn Lys Glu Val Arg Cys lie Asp 
390 395 400 405 

cca egt ega cgc gtt gee tte cac cac cca gee gaa ttg gtc cct cac 1363 
Pro Arg Arg Arg Val Ala Phe His His Pro Ala Glu Leu Val Pro His 
410 415 420 

gta ega tec att tec gga etc ccc gta cac gcg cag tec ctg ate gee 1411 
Val Arg Ser lie Ser Gly Leu Pro Val His Ala Gin Ser Leu lie Ala 
425 430 435 

gag tte cca cca ace ctg age gga caa gae gaa ace tgg atg etc tec 1459 
Glu Phe Pro Pro Thr Leu Ser Gly Gin Asp Glu Thr Trp Met Leu Ser 
440 445 450 

ate teg get tte gca ggt gta gge get get ggt gaa gaa ate gee gag 1507 
lie Ser Ala Phe Ala Gly Val Gly Ala Ala Gly Glu Glu lie Ala Glu 
455 460 465 

cca gag cct ttg gaa gtc cct gee gac ggt gge ctt tte gee ate tte 1555 
Pro Glu Pro Leu Glu Val Pro Ala Asp Gly Gly Leu Phe Ala lie Phe 
470 475 480 485 

gac cca gaa ata tac gac gee cca tgg gtg ggt gaa tac ctg gtc ega 1603 
Asp Pro Glu lie Tyr Asp Ala Pro Trp Val Gly Glu Tyr Leu Val Arg 
490 495 500 

etc cgc gge cca cgc aat gaa tec tte ega ccc gaa tte gee ate gtc 1651 
Leu Arg Gly Pro Arg Asn Glu Ser Phe Arg Pro Glu Phe Ala lie Val 
505 510 515 

gaa gac atg acc acc gaa tte gaa gtc gee tea ggt gca tea ttt ega 1699 
Glu Asp Met Thr Thr Glu Phe Glu Val Ala Ser Gly Ala Ser Phe Arg 
520 525 530 

ate cca acc ace act ggt etc age gaa gee age eta cgc gtg cgt tee 1747 
lie Pro Thr Thr Thr Gly Leu Ser Glu Ala Ser Leu Arg Val Arg Ser 
535 540 545 

ggt gaa aag cac tte ace gca gag cca cgc ctg gtc ace gtt gaa gca 1795 
Gly Glu Lys His Phe Thr Ala Glu Pro Arg Leu Val Thr Val Glu Ala 
550 555 560 565 
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acc gac ccc aac gca tea ttc gtg gtc acc acc gat gaa ggc gat caa 1843 
Thr Asp Pro Asn Ala Ser Phe Val Val Thr Thr Asp Glu Gly Asp Gin 
570 575 580 

atg cca ttg cga ttt gtg cca cca caa ate gcc ate gaa ctt cca ctg 1891 
Met Pro Leu Arg Phe Val Pro Pro Gin lie Ala lie Glu Leu Pro Leu 
585 590 595 

acc acc gag cca cca acc tgg cgc gtc acc cgt act gtc tgt gga cca 1939 
Thr Thr Glu Pro Pro Thr Trp Arg Val Thr Arg Thr Val Cys Gly Pro 
600 605 610 

cgc gac etc gac ggt gca ggc gaa etc cgc ate cgc acc ggt gtc gat 1987 
Arg Asp Leu Asp Gly Ala Gly Glu Leu Arg lie Arg Thr Gly Val Asp 
615 620 625 

gtc ggc gat cca aag gtc agt gtg cgc aac cac cac ggt tea cca ctg 2035 
Val Gly Asp Pro Lys Val Ser Val Arg Asn His His Gly Ser Pro Leu 
630 635 640 645 

cga ace gtg aaa atg gtc acc cct gac aac ggc cgt acc tgg att gee 2083 
Arg Thr Val Lys Met Val Thr Pro Asp Asn Gly Arg Thr Trp lie Ala 
650 655 660 

age atg aag gaa ate gca gcc agt acc ttt gtg atg cca cgc gga tec 2131 
Ser Met Lys Glu lie Ala Ala Ser Thr Phe Val Met Pro Arg Gly Ser 
665 670 675 

ate gaa ttt gag tgg act gac cgc aag gtt gac cgt cgc gtt tee gtg 2179 
lie Glu Phe Glu Trp Thr Asp Arg Lys Val Asp Arg Arg Val Ser Val 
680 685 690 

aeg att get gtc att gac aaa act gag aac ttt act ggc ate ace ate 2227 
Thr lie Ala Val lie Asp Lys Thr Glu Asn Phe Thr Gly lie Thr lie 
695 700 705 

gaa gat gga aag etc gta ttc gaa gaa etc gca gcc ggt cgc caa etc 2275 
Glu Asp Gly Lys Leu Val Phe Glu Glu Leu Ala Ala Gly Arg Gin Leu 
710 715 720 725 

get gca tgg gtg tgg cca caa ace gca ccg tgg gta age gca gtg gaa 2323 
Ala Ala Trp Val Trp Pro Gin Thr Ala Pro Trp Val Ser Ala Val Glu 
730 735 740 

ctt get gtc ace gga cca gag ctg gaa etc cct gaa gtt etc gtc ggc 2371 
Leu Ala Val Thr Gly Pro Glu Leu Glu Leu Pro Glu Val Leu Val Gly 
745 750 755 

gca ggc aac ctg att gtt caa etc cac ace get gac cca ttc act ace 2419 
Ala Gly Asn Leu lie Val Gin Leu His Thr Ala Asp Pro Phe Thr Thr 
760 765 770 

tec gtg acc cca ctg tea cca gga aaa get gcg gtc ace gtt gag caa 24 67 
Ser Val Thr Pro Leu Ser Pro Gly Lys Ala Ala Val Thr Val Glu Gin 
775 780 785 

gaa ggc tac tac tea gca caa acc gaa gaa tat gca cag ctt tea gca 2515 
Glu Gly Tyr Tyr Ser Ala Gin Thr Glu Glu Tyr Ala Gin Leu Ser Ala 
790 795 800 805 
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ttc ttc ggt ggg gaa gta gaa gaa cca cca ate agt gac get gtg gtc 2563 
Phe Phe Gly Gly Glu Val Glu Glu Pro Pro lie Ser Asp Ala Val Val 
810 815 820 

ccc gca ctt tgg gat gtt tec cat ate tgg acc gaa cag gga aac acc 2611 
Pro Ala Leu Trp Asp Val Ser His lie Trp Thr Glu Gin Gly Asn Thr 
825 830 835 

gag cat ctt cca gta gtc cat gcc gcc ctg cgc tec tea cca gee gca 2659 
Glu His Leu Pro Val Val His Ala Ala Leu Arg Ser Ser Pro Ala Ala 
840 845 850 

gea etg aag ggt etg tec get teg ctg gtt eee gca cag gca eta cet 2707 
Ala Leu Lys Gly Leu Ser Ala Ser Leu Val Pro Ala Gin Ala Leu Pro 
855 860 865 

gga aaa gtc att tec tec gga ctg gca gcc tea ecg ttc ace aeg gaa 2755 
Gly Lys Val lie Ser Ser Gly Leu Ala Ala Ser Pro Phe Thr Thr Glu 
870 875 880 885 

tea cca gea aca gaa gtg cac cgc ace gea tgg ate gga ace ctg caa 2803 
Ser Pro Ala Thr Glu Val His Arg Thr Ala Trp lie Gly Thr Leu Gin 
890 895 900 

etc etg ggt gea ctg eea age gea ttc aag gaa gee gaa gag ctt ggc 2851 
Leu Leu Gly Ala Leu Pro Ser Ala Phe Lys Glu Ala Glu Glu Leu Gly 
905 910 915 

aae cgc aea cca ctg ctg cca ate etc gga caa ctt gag gaa gtc gee 2899 
Asn Arg Thr Pro Leu Leu Pro lie Leu Gly Gin Leu Glu Glu Val Ala 
920 925 930 

ggc aag aae ate etg tee acc ctt gca act ggc cgt gac tec act ttg 2947 
Gly Lys Asn lie Leu Ser Thr Leu Ala Thr Gly Arg Asp Ser Thr Leu 
935 940 945 

gae acc gca tgc ate gac caa tee aee gtt gcg att gee ggc atg aac 2995 
Asp Thr Ala Cys lie Asp Gin Ser Thr Val Ala lie Ala Gly Met Asn 
950 955 960 965 

gaa acc cag caa aaa gcc ctg ctg gac atg ttc ttc age aac gee gae 3043 
Glu Thr Gin Gin Lys Ala Leu Leu Asp Met Phe Phe Ser Asn Ala Asp 
970 975 980 

ate gtt cet gga cca eta atg gaa gac aac acc cgc etc atg gea gtg 3091 
He Val Pro Gly Pro Leu Met Glu Asp Asn Thr Arg Leu Met Ala Val 
985 990 995 

ttc gaa ace ttc aag aag ege gat gca etc cgt gag gtt etc cag act 3139 
Phe Glu Thr Phe Lys Lys Arg Asp Ala Leu Arg Glu Val Leu Gin Thr 
1000 1005 1010 

gaa ggc ttg att aag ace get gta gaa ctt ctt cgt gee atg cgt gga 3187 
Glu Gly Leu lie Lys Thr Ala Val Glu Leu Leu Arg Ala Met Arg Gly 
1015 1020 1025 

aee cag cgt cag ctg tat tec tec gca cgt att ega ttc gac aag etc 3235 
Thr Gin Arg Gin Leu Tyr Ser Ser Ala Arg He Arg Phe Asp Lys Leu 
1030 1035 1040 1045 

gat ggt gtc aac act gac aac cca gaa aae atg tgg gca etc aee cca 3283 
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Asp Gly Val Asn Thr Asp Asn Pro Glu Asn Met Trp Ala Leu Thr Pro 
1050 1055 1060 

gtt gtg tea ctg gtg ttc gcg ttg tea tec cgt ttg eat gea eae gaa 3331 
Val Val Ser Leu Val Phe Ala Leu Ser Ser Arg Leu His Ala His Glu 
1065 1070 1075 

ttg ate gge aag acc cga aet etc gat cgt gca tet gee ggt tgg ggt 3379 
Leu lie Gly Lys Thr Arg Thr Leu Asp Arg Ala Ser Ala Gly Trp Gly 
1080 1085 1090 

ega ate get gat ctg gtg eca gac ctt gtc acc ggt gae ttg ate tee 3427 
Arg lie Ala Asp Leu Val Pro Asp Leu Val Thr Gly Asp Leu lie Ser 
1095 1100 1105 

geg gag gea atg gtt ttg gga get ega aae eca gga etc gte gat 3472 
Ala Glu Ala Met Val Leu Gly Ala Arg Asn Pro Gly Leu Val Asp 
1110 1115 1120 

tagtecetga ttteategga ggg 34 95 



<210> 284 
<211> 1124 
<212> PRT 

<213> Corynebacterium glutamicum .. . ' . 

<400> 284 

Met Pro Ala Gly lie Ala Asp Met Thr Asp Ser Leu Leu Gly Trp Ala 
15 10 15 

Ser Gin Thr Glu Leu Asp Leu Asn Gin Arg Leu Ala Gly Val Glu Tyr 
20 25 30 

Phe Pro Gin lie Gin Leu Arg His Asp Glu Leu Glu Arg lie His Arg 
35 40 45 

Phe Tyr Gly Thr Phe Leu Ser Arg Gin Val Gly Ala Gly Ala Ser Leu 
50 55 60 

Gly Asp Leu Phe Glu Met Thr Pro Cys Leu Thr Val Thr Thr Leu Val 
65 70 75 80 

Ser Arg Ala Ser Arg lie Ser Asp Pro Ala Asp Phe Phe Gly Glu Tyr 
85 90 95 

lie Gly Gly Leu Gly Leu Ser Ala Glu His Ala Ala Val Val Glu Gly 
100 105 110 

Leu Thr Glu Lys Leu Phe Ala Gin Ala Gly Leu Leu Val Pro Glu Gly 
115 120 125 

lie Ala Ser Pro Leu Glu Leu Leu Ser lie His Ala Gly lie Ser Asn 
130 135 140 

His Glu Val Ala Ala Val Leu Thr Glu Val Glu Asn Gly Thr Thr Glu 
145 150 155 160 



Tyr Pro Phe Met Phe Asp Ala Val Leu Arg Leu Thr Pro Glu Trp Ala 
165 170 175 
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Gin Thr Leu lie 
180 

His Arg Thr Ser 
195 

Met lie Asp Glu 
210 

Thr Ala Asp Arg 
225 

Pro Arg Leu lie 



Pro Glu Gin Arg 
260 

Glu Gly Thr Thr 
275 

Ser Gly Tyr Ser 
290 

Glu Thr Thr Val 
305 

Val Val Asp Phe 



Asn Leu Thr Asp 
340 

Ala Pro Ala Glu 

355 

Pro Val He Glu 
370 

Ser Arg Val Asp 
385 

Val Arg Cys He 



Glu Leu Val Pro 
420 

Gin Ser Leu He 
435 

Thr Trp Met Leu 
450 

Glu Glu He Ala 
465 

Leu Phe Ala He 



Glu Tyr Leu Val 



Gly Gly Val Gin 



Trp Ser Asp Arg 
200 

He Val Val Ala 
215 

Glu Asn Ser Val 
230 

Leu Asp Ala Glu 
245 

Val Ser Asp Asp 



Arg He Phe Ser 
280 

Glu Ala Leu Asp 
295 

Thr Asp Thr Ser 
310 

Asn Asp Pro Val 

325 

Lys Val Ser Leu 



Ala Lys Leu Glu 
360 

Gin Phe Leu Val 
375 

Ala Arg Gly Leu 
390 

Asp Pro Arg Arg 
4 05 

His Val Arg Ser 



Ala Glu Phe Pro 
440 

Ser He Ser Ala 
455 

Glu Pro Glu Pro 
470 

Phe Asp Pro Glu 
485 

Arg Leu Arg Gly 



Glu Leu He Glu 
185 

Gin Arg Glu Ser 



Glu Leu Arg Glu 
220 

Gly Val Ala Leu 
235 

Arg Arg Lys Val 
250 

Glu He Asn Trp 
265 

Thr Arg Arg Ala 



He Thr Val Glu 
300 

Asn Gin He Thr 

. 315 

Leu Val Phe Ser 
330 

His His Gin Glu 
345 

Asp Met Val Thr 



Glu Gly Trp Asn 
380 

Ser Ser Leu Lys 
395 

Arg Val Ala Phe 
410 

He Ser Gly Leu 
425 

Pro Thr Leu Ser 



Phe Ala Gly Val 
460 

Leu Glu Val Pro 
475 

He Tyr Asp Ala 
490 

Pro Arg Asn Glu 



Phe Ala Thr Thr 
190 

Ser Leu Pro Ala 
205 

Arg Pro Val Gly 



Arg Glu Leu Arg 
240 

Cys Leu Arg Leu 
255 

Arg Val Ser Leu 
270 

Trp Gly Asp Thr 
285 

Arg Gin He Arg 



Trp Val Val Pro 

320 

Ala Arg Gly Glu 
335 

He Tyr Val Leu 
350 

Gly Gin Pro Val 
365 

Ser Trp Val Cys 



Val Asn Lys Glu 
400 

His His Pro Ala 
415 

Pro Val His Ala 
430 

Gly Gin Asp Glu 
445 

Gly Ala Ala Gly 



Ala Asp Gly Gly 
480 

Pro Trp Val Gly 
495 

Ser Phe Arg Pro 



BGI-123CP 



500 

Glu Phe Ala lie 
515 

Gly Ala Ser Phe 
530 

Leu Arg Val Arg 
545 

Val Thr Val Glu 



Asp Glu Gly Asp 
580 

lie Glu Leu Pro 
595 

Thr Val Cys Gly 
610 

Arg Thr Gly Val 
625 

His Gly Ser Pro 



Arg Thr Trp lie 
660 

Met Pro Arg Gly 
675 

Arg Arg Val Ser 
690 

Thr Gly lie Thr 
705 

Ala Gly Arg Gin 



Val Ser Ala Val 
740 

Glu Val Leu Val 
755 

Asp Pro Phe Thr 
770 

Val Thr Val Glu 
785 

Ala Gin Leu Ser 



Ser Asp Ala Val 
820 




Val Glu Asp Met 
520 

Arg lie Pro Thr 
535 

Ser Gly Glu Lys 
550 

Ala Thr Asp Pro 
565 

Gin Met Pro Leu 



Leu Thr Thr Glu 
600 

Pro Arg Asp Leu 
615 

Asp Val Gly Asp 
630 

Leu Arg Thr Val 
645 

Ala Ser Met Lys 



Ser lie Glu Phe 
680 

Val Thr lie Ala 
695 

lie Glu Asp Gly 
710 

Leu Ala Ala Trp 
725 

Glu Leu Ala Val 



Gly Ala Gly Asn 
760 

Thr Ser Val Thr 
775 

Gin Glu Gly Tyr 
790 

Ala Phe Phe Gly 
805 

Val Pro Ala Leu 
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505 

Thr Thr Glu Phe 



Thr Thr Gly Leu 
540 

His Phe Thr Ala 
555 

Asn Ala Ser Phe 
570 

Arg Phe Val Pro 
585 

Pro Pro Thr Trp 



Asp Gly Ala Gly 
620 

Pro Lys Val Ser 
635 

Lys Met Val Thr 
650 

Glu lie Ala Ala 
665 

Glu Trp Thr Asp 



Val lie Asp Lys 
700 

Lys Leu Val Phe 
715 

Val Trp Pro Gin 
730 

Thr Gly Pro Glu 
745 

Leu lie Val Gin 



Pro Leu Ser Pro 
780 

Tyr Ser Ala Gin 
795 

Gly Glu Val Glu 
810 

Trp Asp -Val Ser 
825 




510 

Glu Val Ala Ser 
525 

Ser Glu Ala Ser 



Glu Pro Arg Leu 
560 

Val Val Thr Thr 
575 

Pro Gin lie Ala 
590 

Arg Val Thr Arg 
605 

Glu Leu Arg lie 



Val Arg Asn His 
640 

Pro Asp Asn Gly 
655 

Ser Thr Phe Val 
670 

Arg Lys Val Asp 
685 

Thr Glu Asn Phe 



Glu Glu Leu Ala 
720 

Thr Ala Pro Trp 
735 

Leu Glu Leu Pro 
750 

Leu His Thr Ala 
765 

Gly Lys Ala Ala 



Thr Glu Glu Tyr 
800 

Glu Pro Pro lie 
815 

His lie Trp Thr 
830 
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Glu Gin Gly Asn Thr Glu His Leu Pro Val Val His Ala Ala Leu Arg 
835 840 845 

Ser Ser Pro Ala Ala Ala Leu Lys Gly Leu Ser Ala Ser Leu Val Pro 
850 855 860 

Ala Gin Ala Leu Pro Gly Lys Val lie Ser Ser Gly Leu Ala Ala Ser 
865 870 875 880 

Pro Phe Thr Thr Glu Ser Pro Ala Thr Glu Val His Arg Thr Ala Trp 
885 890 895 

lie Gly Thr Leu Gin Leu Leu Gly Ala Leu Pro Ser Ala Phe Lys Glu 
900 905 910 

Ala Glu Glu Leu Gly Asn Arg Thr Pro Leu Leu Pro lie Leu Gly Gin 
915 920 925 

Leu Glu Glu Val Ala Gly Lys Asn lie Leu Ser Thr Leu Ala Thr Gly 
930 935 940 

Arg Asp Ser Thr Leu Asp Thr Ala Cys lie Asp Gin Ser Thr Val Ala 
945 950 955 960 

lie Ala Gly Met Asn Glu Thr . Gin Gin Lys Ala Leu Leu Asp Met Phe 
965 970 975 

Phe Ser Asn Ala Asp lie Val Pro Gly Pro Leu Met Glu Asp Asn Thr 
980 985 990 

Arg Leu Met Ala Val Phe Glu Thr Phe Lys Lys Arg Asp Ala Leu Arg 
995 1000 1005 

Glu Val Leu Gin Thr Glu Gly Leu lie Lys Thr Ala Val Glu Leu Leu 
1010 1015 1020 

Arg Ala Met Arg Gly Thr Gin Arg Gin Leu Tyr Ser Ser Ala Arg lie 
1025 1030 1035 1040 

Arg Phe Asp Lys Leu Asp Gly Val Asn Thr Asp Asn Pro Glu Asn Met 
1045 1050 1055 

Trp Ala Leu Thr Pro Val Val Ser Leu Val Phe Ala Leu Ser Ser Arg 
1060 1065 1070 

Leu His Ala His Glu Leu lie Gly Lys Thr Arg Thr Leu Asp Arg Ala 
1075 1080 1085 

Ser Ala Gly Trp Gly Arg lie Ala Asp Leu Val Pro Asp Leu Val Thr 
1090 1095 1100 

Gly Asp Leu lie Ser Ala Glu Ala Met Val Leu Gly Ala Arg Asn Pro 
1105 1110 1115 1120 

Gly Leu Val Asp 



<210> 285 
<211> 636 
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<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (613) 

<223> RXN02266 

<400> 285 

gaggaaagta gcgctacatc tgcatatcta cccccttaaa aatgaagcat aaaaccgccg 60 



tgtaccggcc ttttattgat tttgacgtaa gcttgcaccg atg act caa gat gaa 

Met Thr Gin Asp Glu 
1 5 



115 



cac ccc cga cag gcc gac tec cat ttc aac atg ctt tta ccg gat gga 
His Pro Arg Gin Ala Asp Ser His Phe Asn Met Leu Leu Pro Asp Gly 
10 15 20 



163 



aat gaa aac gca cac cag ctt tct gtc get eta aat cag gtg gea cat 
Asn Glu Asn Ala His Gin Leu Ser Val Ala Leu Asn Gin Val Ala His 
25 30 35 



211 



ctg ttg gcc tat gat gcg gac tct tea att eat egg cet gat ggg eta 
Leu Leu Ala Tyr Asp Ala Asp Ser Ser lie His Arg Pro Asp Gly Leu 
40 . 45 50 



259 



agt ctg gcg tec tat aga att etc ttt tea ctg tgg act gat gge ccg 
Ser Leu Ala Ser Tyr Arg lie Leu Phe Ser Leu Trp Thr Asp Gly Pro 
55 60 65 



307 



atg agt eca etc cag gtg act gac aag act gga atg aaa aag tct gcg 
Met Ser Pro Leu Gin Val Thr Asp Lys Thr Gly Met Lys Lys Ser Ala 
70 75 80 85 



355 



att tct aac ctg tta aag eca ttg etc get gaa tct ctg att gtg cag 
lie Ser Asn Leu Leu Lys Pro Leu Leu Ala Glu Ser Leu lie Val Gin 
90 95 100 



403 



gtg aeg gca gaa aat gat cga cgc tea aag gtt tta age ctt age gaa 
Val Thr Ala Glu Asn Asp Arg Arg Ser Lys Val Leu Ser Leu Ser Glu 
105 110 115 



451 



aaa gge act aca tac att cag aaa aca gee ace cgc caa aat get ttg 
Lys Gly Thr Thr Tyr lie Gin Lys Thr Ala Thr Arg Gin Asn Ala Leu 
120 125 130 



499 



gaa tec gag tgg ttt gge acc ctg ace gac ate gag cag gat tta ttg 
Glu Ser Glu Trp Phe Gly Thr Leu Thr Asp lie Glu Gin Asp Leu Leu 
135 140 145 



547 



gag teg ttg etc agg aaa ctg etc gac tec aac cgc gca tee aag gtt 
Glu Ser Leu Leu Arg Lys Leu Leu Asp Ser Asn Arg Ala Ser Lys Val 
150 155 160 165 



595 



cgt aaa aac cga tct aac tagcgtcgat ecttagggat gta 
Arg Lys Asn Arg Ser Asn 
170 



636 



<210> 286 
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<211> 171 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 286 

Met Thr Gin Asp Glu His Pro Arg Gin Ala Asp Ser His Phe Asn Met 
15 10 15 

Leu Leu Pro Asp Gly Asn Glu Asn Ala His Gin Leu Ser Val Ala Leu 
20 25 30 

Asn Gin Val Ala His Leu Leu Ala Tyr Asp Ala Asp Ser Ser lie His 
35 40 45 

Arg Pro Asp Gly Leu Ser Leu Ala Ser Tyr Arg lie Leu Phe Ser Leu 
50 55 60 

Trp Thr Asp Gly Pro Met Ser Pro Leu Gin Val Thr Asp Lys Thr Gly 
65 70 75 80 

Met Lys Lys Ser Ala lie Ser Asn Leu Leu Lys Pro Leu Leu Ala Glu 
85 90 95 

Ser Leu lie Val Gin Val Thr Ala Glu Asn Asp Arg Arg Ser Lys Val 
100 105 110 

Leu Ser Leu Ser Glu Lys Gly Thr Thr Tyr lie Gin Lys Thr Ala Thr 
115 120 125 

Arg Gin Asn Ala Leu Glu Ser Glu Trp Phe Gly Thr Leu Thr Asp lie 
130 135 140 

Glu Gin Asp Leu Leu Glu Ser Leu Leu Arg Lys Leu Leu Asp Ser Asn 
145 150 155 160 

Arg Ala Ser Lys Val Arg Lys Asn Arg Ser Asn 
165 170 



<210> 287 
<211> 3822 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (3799) 
<223> RXN02362 

<400> 287 

acaattgttc ccattcgcat atctcgtgtc caccagagtc gctacagtaa cgagaaactt 60 

aattatttga tccgattctt ccgttcaaag gcctcattcc gtg act ate tct cgc 115 

Val Thr lie Ser Arg 
1 5 

cga etc aaa caa gag cgc agt ttc get gac gat ctt caa gat etc aaa 163 
Arg Leu Lys Gin Glu Arg Ser Phe Ala Asp Asp Leu Gin Asp Leu Lys 
10 15 20 



act etc aat gat caa ctg egg ttt aca aac gee aaa ttg caa get cgc 211 
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Thr Leu Asn Asp Gin Leu Arg Phe Thr Asn Ala Lys Leu Gin Ala Arg 
25 30 35 

ate agt ggt att ggc aat gat gga aag aaa ate acg egc cct ace cca 259 
lie Ser Gly lie Gly Asn Asp Gly Lys Lys lie Thr Arg Pro Thr Pro 
40 45 50 

etc ctt geg ctg gat ttt cag ctg acc gtt gaa gaa tac gaa acg ate 307 
Leu Leu Ala Leu Asp Phe Gin Leu Thr Val Glu Glu Tyr Glu Thr lie 
55 60 65 

att gca ate ttg gtg gaa gea gtt ggc gga aat caa tec aag eca gcg 355 
lie Ala lie Leu Val Glu Ala Val Gly Gly Asn Gin Ser Lys Pro Ala 
70 75 80 85 

att ctt aaa gat ctg ttt ata gaa tat cca etc gtc ttc ctg gca gcg 403 
lie Leu Lys Asp Leu Phe lie Glu Tyr Pro Leu Val Phe Leu Ala Ala 
90 95 100 

ctt tct gga acc gee atg etc gat get caa gaa ggt ttc tgg cct gcg 451 
Leu Ser Gly Thr Ala Met Leu Asp Ala Gin Glu Gly Phe Trp Pro Ala 
105 110 115 

ttc tgg aaa egc act cag gtg tea gtt cca gag cat gta tac gae gcg 4 99 
Phe Trp Lys Arg Thr Gin Val Ser Val Pro Glu His Val Tyr Asp Ala 
120 125 130 

ate cgt aaa gaa eta gtt aat age ate egc aaa aat ggc eta gaa act 547 
lie Arg Lys Glu Leu Val Asn Ser lie Arg Lys Asn Gly Leu Glu Thr 
135 140 145 

ttt tct etc get gae etc aat ega egc gaa tat gtc gga etc ate caa 595 
Phe Ser Leu Ala Asp Leu Asn Arg Arg Glu Tyr Val Gly Leu lie Gin 
150 155 160 165 

ctt cac agt ggc ctt tct gca aaa gae atg etc gee ttg gtc aaa ttt 643 
Leu His Ser Gly Leu Ser Ala Lys Asp Met Leu Ala Leu Val Lys Phe 
170 175 180 

ate gat cac act ega gca gaa aac caa gga tgg gat tct ggt gag gae 691 
lie Asp His Thr Arg Ala Glu Asn Gin Gly Trp Asp Ser Gly Glu Asp 
185 190 195 

ttt gca tea tat gcg aag agt gtc ttc tee tec ggg gae aac eta tta 739 
Phe Ala Ser Tyr Ala Lys Ser Val Phe Ser Ser Gly Asp Asn Leu Leu 
200 205 210 

ace acg gag teg etc aag caa tta gtc ace cac ate ect geg cgt tee 787 
Thr Thr Glu Ser Leu Lys Gin Leu Val Thr His lie Pro Ala Arg Ser 
215 220 225 

gtc gae ttc ate gee aga gtc tat gaa eta ace aat tgg tac egc gae 835 
Val Asp Phe lie Ala Arg Val Tyr Glu Leu Thr Asn Trp Tyr Arg Asp 
230 235 240 245 

etc aaa gae etc aat gaa gta gaa gee ttc gta ggt act cat ggg ctg 883 
Leu Lys Asp Leu Asn Glu Val Glu Ala Phe Val Gly Thr His Gly Leu 
250 255 260 

ceg gaa ttg tct ttc aaa ttt ctt ctg gag tgt ctg age ggc gaa get 931 
Pro Glu Leu Ser Phe Lys Phe Leu Leu Glu Cys Leu Ser Gly Glu Ala 
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265 270 275 

gaa caa att gcc gaa aag acg aaa gca gca cca gca age ctg gaa aac 979 
Glu Gin lie Ala Glu Lys Thr Lys Ala Ala Pro Ala Ser Leu Glu Asn 
280 285 290 

ctg gaa cct ccg cat etc tat ctg gat cca cag agt ttt gaa etc agt 1027 
Leu Glu Pro Pro His Leu Tyr Leu Asp Pro Gin Ser Phe Glu Leu Ser 
295 300 305 

ctt gtt ttc cca gcg ate tet aaa act gca gca ctt cag att cca gca 1075 
Leu Val Phe Pro Ala lie Ser Lys Thr Ala Ala Leu Gin lie Pro Ala 
310 315 320 325 

cca gaa tgg aca gtg att tat gae gga aac tec att aaa gtt cgt ccc 1123 
Pro Glu Trp Thr Val lie Tyr Asp Gly Asn Ser lie Lys Val Arg Pro 
330 335 340 

gaa cag gac tgg tec tac gga ggt ttc gee gaa tac cgt ttg cct tta 1171 
Glu Gin Asp Trp Ser Tyr Gly Gly Phe Ala Glu Tyr Arg Leu Pro Leu 
345 350 355 

gac aaa ccg etc tec age ttg aga gte ate act cca aca gag aaa tee 1219 
Asp Lys Pro Leu Ser Ser Leu Arg Val lie Thr Pro Thr Glu Lys Ser 
360 365 370 

eta att ctg att gaa gga ttt ggc cac aag aat ccc att atg ttc ttt 1267 
Leu lie Leu lie Glu Gly Phe Gly His Lys Asn Pro lie Met Phe Phe 
375 380 385 

aag aac aac ggt cag cca tat gca aac caa gaa atg etc agt ggc aac 1315 
Lys Asn Asn Gly Gin Pro Tyr Ala Asn Gin Glu Met Leu Ser Gly Asn 
390 395 400 405 

get gtc aca get ata gte cca get gca gca ate att cgt gca cgt atg 1363 
Ala Val Thr Ala lie Val Pro Ala Ala Ala lie lie Arg Ala Arg Met 
410 415 420 

ega get tee aag act ttc aac tat caa gac ttg ggt ccc ttg tec gga 1411 
Arg Ala Ser Lys Thr Phe Asn Tyr Gin Asp Leu Gly Pro Leu Ser Gly 
425 430 435 

tgg aac aag tgg gtc att cgt teg ate cca etc aaa ega get gaa teg 1459 
Trp Asn Lys Trp Val lie Arg Ser lie Pro Leu Lys Arg Ala Glu Ser 
440 445 450 

ate aca gtc tee cac ggt ggc ttc aga aaa gaa etc cca gtt ega ege 1507 
lie Thr Val Ser His Gly Gly Phe Arg Lys Glu Leu Pro Val Arg Arg 
455 460 465 

aaa gtt gat gtt caa tgg att act gag gat etc acg ate gag aat ctt 1555 
Lys Val Asp Val Gin Trp lie Thr Glu Asp Leu Thr lie Glu Asn Leu 
470 475 480 485 

caa ggt etc gat cat gag ccc gtt ttc cac acg agt ccc ege ate gaa 1603 
Gin Gly Leu Asp His Glu Pro Val Phe His Thr Ser Pro Arg lie Glu 
490 495 500 

ttc ccc ace tet gga tea aac tgg gta att cag tat tea cag att ctt 1651 
Phe Pro Thr Ser Gly Ser Asn Trp Val lie Gin Tyr Ser Gin lie Leu 
505 510 515 
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cca gat ggc age etc ate gaa atg gaa gat tac cca gte gaa cet gaa 1699 
Pro Asp Gly, Ser Leu lie Glu Met Glu Asp Tyr Pro Val Glu Pro Glu 
520 525 530 

aac ttc gga tac gaa eta gac etc ttc gaa gaa tec gac gac cet tgg 1747 
Asn Phe Gly Tyr Glu Leu Asp Leu Phe Glu Glu Ser Asp Asp Pro Trp 
535 540 545 

gte ggg caa ttt tta gta act etg etc aag gat gaa aaa gte tat gaa 1795 
Val Gly Gin Phe Leu Val Thr Leu Leu Lys Asp Glu Lys Val Tyr Glu 
550 555 560 565 

acc cgc aaa ttc aat etc gcg gaa ggc etc gat ett tec eta aca ttc 1843 
Thr Arg Lys Phe Asn Leu Ala Glu Gly Leu Asp Leu Ser Leu Thr Phe 
570 575 580 

age gga ggc gga cet gaa aat ega ttt agg tac ecc age ate aat eag 1891 
Ser Gly Gly Gly Pro Glu Asn Arg Phe Arg Tyr Pro Ser lie Asn Gin 
585 590 595 

gga caa act ggc tta aca aag act ttc gee cgt ttt agt tec aat tet 1939 
Gly Gin Thr Gly Leu Thr Lys Thr Phe Ala Arg Phe Ser Ser Asn Ser 
600 605 610 

gaa aag cae ate agg ttc cca gat gag ate ate ggg ett gat gea ttc 1987 
Glu Lys His lie Arg Phe Pro Asp Glu lie lie Gly Leu Asp Ala Phe 
615 620 625 

ace tet caa aaa gcg ttt aac ate gea age ggt gat ttc cet gag gac 2035 
Thr Ser Gin Lys Ala Phe Asn lie Ala Ser Gly Asp Phe Pro Glu Asp 
630 635 640 645 

tac aac etc gac gtt ttc ate aeg cet eeg caa ett cae tac caa gta 2083 
Tyr Asn Leu Asp Val Phe lie Thr Pro Pro Gin Leu His Tyr Gin Val 
650 655 660 

cet gte aca cae age caa aca aag tgg gaa age aca aag aeg aca eta 2131 
Pro Val Thr His Ser Gin Thr Lys Trp Glu Ser Thr Lys Thr Thr Leu 
665 670 675 

gat ttc aat gac ttt gee gat gga aac etc eag ate aga ttc cet aat 2179 
Asp Phe Asn Asp Phe Ala Asp Gly Asn Leu Gin lie Arg Phe Pro Asn 
680 ■ 685 690 

gaa gte tat gat cca aac ttg aaa ate att aaa atg gtg gea tac aag 2227 
Glu Val Tyr Asp Pro Asn Leu Lys lie lie Lys Met Val Ala Tyr Lys 
695 700 705 

aaa cet gag tec agt gag cet aaa tac tta age aaa att ggt tea age 2275 
Lys Pro Glu Ser Ser Glu Pro Lys Tyr Leu Ser Lys lie Gly Ser Ser 
710 715 720 725 

aaa gtg tgg tet ate cet atg gat cgc ate aag gaa etc atg gat gat 2323 
Lys Val Trp Ser lie Pro Met Asp Arg lie Lys Glu Leu Met Asp Asp 
730 735 740 

gat gee caa ttc ett ttg ate gcg gag tgg ttc get gaa agt aaa gac 2371 
Asp Ala Gin Phe Leu Leu lie Ala Glu Trp Phe Ala Glu Ser Lys Asp 
745 750 755 
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cag cac cga gag aag ate att age gaa get aag cga aet gga aaa ate 2419 
Gin His Arg Glu Lys lie lie Ser Glu Ala Lys Arg Thr Gly Lys lie 
760 765 770 

tee aat gea gcg ctt aag agt get egt eet eaa ect caa gca agt tee 24 67 
Ser Asn Ala Ala Leu Lys Ser Ala Arg Pro Gin Pro Gin Ala Ser Ser 
775 780 785 

cac att gca aca att gag aaa aag ccc eta eta get gcg get gaa att 2515 
His lie Ala Thr lie Glu Lys Lys Pro Leu Leu Ala Ala Ala Glu lie 
790 795 800 805 

aag ctt tct acc gtg gag ttg gaa ctt ggt egg cac aet tet aag aga 2563 
Lys Leu Ser Thr Val Glu Leu Glu Leu Gly Arg His Thr Ser Lys Arg 
810 815 820 

ctg gaa gge tgg gea tgg tct gcg etc aac ceg ctt gat cca eca ate 2611 
Leu Glu Gly Trp Ala Trp Ser Ala Leu Asn Pro Leu Asp Pro Pro lie 
825 830 835 

aaa gtc gat ttc eaa gga acc tea ggc tea ctt cca gac ace cac ttc 2659 
Lys Val Asp Phe Gin Gly Thr Ser Gly Ser Leu Pro Asp Thr His Phe 
840 845 850 

gtc gtt ggc cct tta ate gtg gaa gtg aga gaa aaa gag ttt etc tec 2707 
Val Val Gly Pro Leu lie Val Glu Val Arg Glu LysGlu Phe Leu Ser 
855 860 865 

caa tgg cag eca aaa gtt ccc tea gtt aaa gee gtg gtt gca aat gat 2755 
Gin Trp Gin Pro Lys Val Pro Ser Val Lys Ala Val Val Ala Asn Asp 
870 875 880 885 

cee tea ttt gaa ttg gac cct eaa ttt gat eet ttc etc aca cac cga 2803 
Pro Ser Phe Glu Leu Asp Pro Gin Phe Asp Pro Phe Leu Thr His Arg 
890 895 900 

tgg atg ttc get eca cga agt ggg aag gtc tta etc cca caa gaa ate 2851 
Trp Met Phe Ala Pro Arg Ser Gly Lys Val Leu Leu Pro Gin Glu lie 
905 910 915 

egc aca gtg tgg gac gee cga ttc aat atg cgc cat gtc tta gcg cag 2899 
Arg Thr Val Trp Asp Ala Arg Phe Asn Met Arg His Val Leu Ala Gin 
920 925 930 

egt gaa aac ctt eat gtg aaa teg att caa gat ttt gac gat gee ace 2947 
Arg Glu Asn Leu His Val Lys Ser lie Gin Asp Phe Asp Asp Ala Thr 
935 940 945 

agt acc tat etc acc agt gat eet egg gtg gea tta gat gaa ttg gat 2995 
Ser Thr Tyr Leu Thr Ser Asp Pro Arg Val Ala Leu Asp Glu Leu Asp 
950 955 960 965 

aag age tea att ceg tct aat tec cac ttt gaa tea ttc ate cga tec 3043 
Lys Ser Ser lie Pro Ser Asn Ser His Phe Glu Ser Phe lie Arg Ser 
970 975 980 

gga tta get gag ctt tct ttc gaa gtt gac gac aca gee gga gat ate 3091 
Gly Leu Ala Glu Leu Ser Phe Glu Val Asp Asp Thr Ala Gly Asp lie 
985 990 995 

eat cgc gtt ccc tgg ate ggc ctg ate cag gaa atg aac gac etc aga 3139 
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His Arg Val Pro Trp lie Gly Leu lie Gin Glu Met Asn Asp Leu Arg 
1000 1005 1010 

att ctg cag ata caa ggc tat gaa aca gaa gaa cga gcc ate gaa cgc 3187 
lie Leu Gin lie Gin Gly Tyr Glu Thr Glu Glu Arg Ala lie Glu Arg 
1015 1020 1025 

cga aat teg cag age tac ate egt gag ata gga gge agt gaa ttg tgg 3235 
Arg Asn Ser Gin Ser Tyr lie Arg Glu lie Gly Gly Ser Glu Leu Trp 
1030 1035 1040 1045 

aat ate eta aaa gga aat tea gag gga ttg tct ctt get caa aaa tgc 3283 
Asn lie Leu Lys Gly Asn Ser Glu Gly Leu Ser Leu Ala Gin Lys Cys 
1050 1055 1060 

gea eea eaa gcc act gag att aat gtg att egt aat tea gge ttg gaa 3331 
Ala Pro Gin Ala Thr Glu lie Asn Val lie Arg Asn Ser Gly Leu Glu 
1065 1070 1075 

get atg cgc aat ggg ctg ggc gee gat cag tte age gee gag ttt att 337 9 
Ala Met Arg Asn Gly Leu Gly Ala Asp Gin Phe Ser Ala Glu Phe lie 
1080 1085 1090 

tea gea gae tea ege eta cga get cag ctt gaa tgg ttg gaa aac cgc 3427 
Ser Ala Asp Ser Arg Leu Arg Ala Gin • Leu Glu Trp Leu Glu Asn Arg 
1095 1100 • 1105 

cga gag etc aat gat etc gge cag etc cca acg etc tte gat tte gcc 3475 
Arg Glu Leu Asn Asp Leu Gly Gin Leu Pro Thr Leu Phe Asp Phe Ala 
1110 1115 1120 1125 

gag aaa tac gag tac etc ate gat cae tta ggt gat gat cgc ate aag 3523 
Glu Lys Tyr Glu Tyr Leu lie Asp His Leu Gly Asp Asp Arg lie Lys 
1130 1135 1140 

gte act gea egt gag ctg tct act ctt geg teg gaa cac egt cgc gge 3571 
Val Thr Ala Arg Glu Leu Ser Thr Leu Ala Ser Glu His Arg Arg Gly 
1145 1150 1155 

aac get gaa aac tgg ctt tat gea cca tat gtg tea tte att tac age 3619 
Asn Ala Glu Asn Trp Leu Tyr Ala Pro Tyr Val Ser Phe lie Tyr Ser 
1160 1165 1170 

ttg ctt aac cga atg ate get eat gaa gta ata egt ceg ate get cag 3667 
Leu Leu Asn Arg Met lie Ala His Glu Val lie Arg Pro lie Ala Gin 
1175 1180 1185 

ate aat tac tea egg cae gat tgg gea aac get get egg ctg att ect 3715 
lie Asn Tyr Ser Arg His Asp Trp Ala Asn Ala Ala Arg Leu lie Pro 
1190 1195 1200 1205 

egt etc aca gga ttt gac ctg gtg agt gee gaa geg aaa gtg etc age 37 63 
Arg Leu Thr Gly Phe Asp Leu Val Ser Ala Glu Ala Lys Val Leu Ser 
1210 1215 1220 

gea ata aac aac aac aat ata ate cca act gea att taaggatcae 3809 
Ala lie Asn Asn Asn Asn lie lie Pro Thr Ala lie 
1225 1230 



tatgtceaae gea 



3822 
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<210> 288 
<211> 1233 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 288 

Val Thr lie Ser Arg Arg Leu Lys Gin Glu Arg Ser Phe Ala Asp Asp 
15 10 15 

Leu Gin Asp Leu Lys Thr Leu Asn Asp Gin Leu Arg Phe Thr Asn Ala 
20 25 30 

Lys Leu Gin Ala Arg lie Ser Gly lie Gly Asn Asp Gly Lys Lys lie 
35 40 45 

Thr Arg Pro Thr Pro Leu Leu Ala Leu Asp Phe Gin Leu Thr Val Glu 
.50 55 60 

Glu Tyr Glu Thr lie lie Ala lie Leu Val Glu Ala Val Gly Gly Asn 
65 70 75 80 

Gin Ser Lys Pro Ala lie Leu Lys Asp Leu Phe lie Glu Tyr Pro Leu 
85 90 95 

Val Phe Leu Ala Ala Leu Ser Gly Thr. Ala Met Leu Asp Ala Gin Glu 
100 ^ 105 110 

Gly Phe Trp Pro Ala Phe Trp Lys Arg Thr Gin Val Ser Val Pro Glu 
115 120 125 

His Val Tyr Asp Ala lie Arg Lys Glu Leu Val Asn Ser lie Arg Lys 
130 135 140 

Asn Gly Leu Glu Thr Phe Ser Leu Ala Asp Leu Asn Arg Arg Glu Tyr 
145 150 155 160 

Val Gly Leu lie Gin Leu His Ser Gly Leu Ser Ala Lys Asp Met Leu 
165 170 175 

Ala Leu Val Lys Phe lie Asp His Thr Arg Ala Glu Asn Gin Gly Trp 
180 185 190 

Asp Ser Gly Glu Asp Phe Ala Ser Tyr Ala Lys Ser Val Phe Ser Ser 
195 200 205 

Gly Asp Asn Leu Leu Thr Thr Glu Ser Leu Lys Gin Leu Val Thr His 
210 215 220 

lie Pro Ala Arg Ser Val Asp Phe lie Ala Arg Val Tyr Glu Leu Thr 
225 230 235 240 

Asn Trp Tyr Arg Asp Leu Lys Asp Leu Asn Glu Val Glu Ala Phe Val 
245 250 255 

Gly Thr His Gly Leu Pro Glu Leu Ser Phe Lys Phe Leu Leu Glu Cys 
260 265 270 

Leu Ser Gly Glu Ala Glu Gin lie Ala Glu Lys Thr Lys Ala Ala Pro 
275 280 285 
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Ala Ser Leu Glu Asn Leu Glu Pro Pro His Leu Tyr Leu Asp Pro Gin 
290 295 300 

Ser Phe Glu Leu Ser Leu Val Phe Pro Ala lie Ser Lys Thr Ala Ala 
305 310 315 320 

Leu Gin lie Pro Ala Pro Glu Trp Thr Val lie Tyr Asp Gly Asn Ser 
325 330 335 

lie Lys Val Arg Pro Glu Gin Asp Trp Ser Tyr Gly Gly Phe Ala Glu 
340 345 350 

Tyr Arg Leu Pro Leu Asp Lys Pro Leu Ser Ser Leu Arg Val lie Thr 
355 360 365 

Pro Thr Glu Lys Ser Leu lie Leu lie Glu Gly Phe Gly His Lys Asn 
370 375 380 

Pro lie Met Phe Phe Lys Asn Asn Gly Gin Pro Tyr Ala Asn Gin Glu 
385 390 395 400 

Met Leu Ser Gly Asn Ala Val Thr Ala lie Val Pro Ala Ala Ala lie 
405 410 415 

lie Arg Ala Arg Met Arg Ala Ser Lys Thr Phe Asn Tyr Gin Asp Leu 
420 ; . . -4.25 430 

Gly Pro Leu Ser Gly Trp Asn Lys Trp Val lie Arg Ser lie Pro Leu 
435 440 445 

Lys Arg Ala Glu Ser lie Thr Val Ser His Gly Gly Phe Arg Lys Glu 
450 455 460 

Leu Pro Val Arg Arg Lys Val Asp Val Gin Trp lie Thr Glu Asp Leu 
465 470 475 480 

Thr lie Glu Asn Leu Gin Gly Leu Asp His Glu Pro Val Phe His Thr 
485 490 495 

Ser Pro Arg lie Glu Phe Pro Thr Ser Gly Ser Asn Trp Val lie Gin 
500 505 510 

Tyr Ser Gin lie Leu Pro Asp Gly Ser Leu lie Glu Met Glu Asp Tyr 
515 520 525 

Pro Val Glu Pro Glu Asn Phe Gly Tyr Glu Leu Asp Leu Phe Glu Glu 
530 535 540 

Ser Asp Asp Pro Trp Val Gly Gin Phe Leu Val Thr Leu Leu Lys Asp 
545 550 555 560 

Glu Lys Val Tyr Glu Thr Arg Lys Phe Asn Leu Ala Glu Gly Leu Asp 
565 570 575 

Leu Ser Leu Thr Phe Ser Gly Gly Gly Pro Glu Asn Arg Phe Arg Tyr 
580 585 590 

Pro Ser lie Asn Gin Gly Gin Thr Gly Leu Thr Lys Thr Phe Ala Arg 
595 600 605 

Phe Ser Ser Asn Ser Glu Lys His lie Arg Phe Pro Asp Glu lie lie 
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610 

Gly Leu Asp Ala 
625 

Asp Phe Pro Glu 



Leu His Tyr Gin 
660 

Thr Lys Thr Thr 
675 

lie Arg Phe Pro 
690 

Met Val Ala Tyr 
705 

Lys lie Gly Ser 



Glu Leu Met Asp 
740 

Ala Glu Ser Lys 
755 

Arg Thr Gly Lys 
770 

Pro Gin Ala Ser 
785 

Ala Ala Ala Glu 



His Thr Ser Lys 
820 

Leu Asp Pro Pro 
835 

Pro Asp Thr His 
850 

Lys Glu Phe Leu 
865 

Val Val Ala Asn 



Phe Leu Thr His 
900 

Leu Pro Gin Glu 
915 




615 

Phe Thr Ser Gin 
630 

Asp Tyr Asn Leu 
645 

Val Pro Val Thr 



Leu Asp Phe Asn 
680 

Asn Glu Val Tyr 
695 

Lys Lys Pro Glu 
710 

Ser Lys Val Trp 
725 

Asp Asp Ala Gin 



Asp Gin His Arg 
760 

lie Ser Asn Ala 
775 

Ser His lie Ala 
790 

lie Lys Leu Ser 
805 

Arg Leu Glu Gly 



lie Lys Val Asp 
840 

Phe Val Val Gly 
855 

Ser Gin Trp Gin 
870 

Asp Pro Ser Phe 
885 

Arg Trp Met Phe 



lie Arg Thr Val 
920 
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620 

Lys Ala Phe Asn 
635 

Asp Val Phe lie 
650 

His Ser Gin Thr 
665 

Asp Phe Ala Asp 



Asp Pro Asn Leu 
700 

Ser Ser Glu Pro 
715 

Ser lie Pro Met 
730 

Phe Leu Leu lie 
745 

Glu Lys He He 



Ala Leu Lys Ser 
780 

Thr He Glu Lys 
795 

Thr Val Glu Leu 
810 

Trp Ala Trp Ser 
825 

Phe Gin Gly Thr 



Pro Leu He Val 
860 

Pro Lys Val Pro 
875 

Glu Leu Asp Pro 
890 

Ala Pro Arg Ser 
905 

Trp Asp Ala Arg 




He Ala Ser Gly 
640 

Thr Pro Pro Gin 
655 

Lys Trp Glu Ser 
670 

Gly Asn Leu Gin 
685 

Lys He He Lys 



Lys Tyr Leu Ser 
720 

Asp Arg He Lys 
735 

Ala Glu Trp Phe 
750 

Ser Glu Ala Lys 
765 

Ala Arg Pro Gin 



Lys Pro Leu Leu 
800 

Glu Leu Gly Arg 
815 

Ala Leu Asn Pro 
830 

Ser Gly Ser Leu 
845 

Glu Val Arg Glu 



Ser Val Lys Ala 
880 

Gin Phe Asp Pro 
895 

Gly Lys Val Leu 
910 

Phe Asn Met Arg 
925 



His Val Leu Ala Gin Arg Glu Asn Leu His Val Lys Ser He Gin Asp 
930 935 940 
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Phe Asp Asp Ala Thr Ser Thr Tyr Leu Thr Ser Asp Pro Arg Val Ala 
945 950 955 960 

Leu Asp Glu Leu Asp Lys Ser Ser lie Pro Ser Asn Ser His Phe Glu 
965 970 975 

Ser Phe lie Arg Ser Gly Leu Ala Glu Leu Ser Phe Glu Val Asp Asp 
980 985 990 

Thr Ala Gly Asp lie His Arg Val Pro Trp lie Gly Leu lie Gin Glu 
995 1000 1005 

Met Asn Asp Leu Arg lie Leu Gin lie Gin Gly Tyr Glu Thr Glu Glu 
1010 1015 1020 

Arg Ala lie Glu Arg Arg Asn Ser Gin Ser Tyr lie Arg Glu lie Gly 
1025 1030 1035 1040 

Gly Ser Glu Leu Trp Asn lie Leu Lys Gly Asn Ser Glu Gly Leu Ser 
1045 1050 1055 

Leu Ala Gin Lys Cys Ala Pro Gin Ala Thr Glu lie Asn Val lie Arg 
1060 1065 1070 

Asn Ser Gly Leu Glu Ala.Met Arg Asn Gly Leu Gly Ala Asp Gin Phe 
1075 1080 1085 

Ser Ala Glu Phe lie Ser Ala Asp Ser Arg Leu Arg Ala Gin Leu Glu 
1090 1095 1100 

Trp Leu Glu Asn Arg Arg Glu Leu Asn Asp Leu Gly Gin Leu Pro Thr 
1105 1110 1115 1120 

Leu Phe Asp Phe Ala Glu Lys Tyr Glu Tyr Leu lie Asp His Leu Gly 
1125 1130 1135 

Asp Asp Arg lie Lys Val Thr Ala Arg Glu Leu Ser Thr Leu Ala Ser 
1140 1145 1150 

Glu His Arg Arg Gly Asn Ala Glu Asn Trp Leu Tyr Ala Pro Tyr Val 
1155 1160 1165 

Ser Phe lie Tyr Ser Leu Leu Asn Arg Met lie Ala His Glu Val lie 
1170 1175 1180 

Arg Pro lie Ala Gin lie Asn Tyr Ser Arg His Asp Trp Ala Asn Ala 
1185 1190 1195 1200 

Ala Arg Leu lie Pro Arg Leu Thr Gly Phe Asp Leu Val Ser Ala Glu 
1205 1210 1215 

Ala Lys Val Leu Ser Ala lie Asn Asn Asn Asn lie lie Pro Thr Ala 
1220 1225 1230 

He 



<210> 289 
<211> 1005 
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<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (982) 
<223> RXN02506 

<400> 289 

cctttccctg aactctaagc aattgtgatc tatagtacaa atgcataaac attaaccgcg 60 



atatccatct cttgcatacc ggccgaaagg tttagcacac atg cac etc aat cag 

Met His Leu Asn Gin 
. 1 5 



115 



etc gaa ttt ttc ate gca gta gee caa cac gga cag ate aac cgc gcc 
Leu Glu Phe Phe lie Ala Val Ala Gin His Gly Gin lie Asn Arg Ala 
10 15 20 



163 



gcc gaa gaa etc etc att tec caa cee get cte age cga cag ate tec 
Ala Glu Glu Leu Leu lie Ser Gin Pro Ala Leu Ser Arg Gin lie Ser 
25 30 35 



211 



gea ctt gaa aaa tee gte gga get eea etc tte gaa cgc cat tec cgc 
Ala Leu Glu Lys Ser Val Gly Ala Pro Leu Phe Glu Arg His Ser Arg 
40 . . 45 50 



259 



ggt gtc tec cte aea aag gee gga gaa ate etc cac gaa gaa gee cte 
Gly Val Ser Leu Thr Lys Ala Gly Glu lie Leu His Glu Glu Ala Leu 
55 60 65 



307 



cga acg ctt age agg atg caa teg gta gte gat gaa ate caa tee ggt 
Arg Thr Leu Ser Arg Met Gin Ser Val Val Asp Glu lie Gin Ser Gly 
70 75 80 85 



355 



gag cac cte ate ace age ate aac ate gga gtt cee eet gga ate eee 
Glu His Leu lie Thr Ser lie Asn lie Gly Val Pro Pro Gly lie Pro 
90 95 100 



403 



ate gac tgg ttg egc tgc caa etc ate gat tta ggc cee gag ace cgc 
lie Asp Trp Leu Arg Cys Gin Leu lie Asp Leu Gly Pro Glu Thr Arg 
105 110 115 



451 



att tea ctg ate gaa tec cee ace gat gat cag eta aaa ctt ctt aaa 
lie Ser Leu lie Glu Ser Pro Thr Asp Asp Gin Leu Lys Leu Leu Lys 
120 125 130 



499 



caa cgc gaa etc gac ate gcc ctt tgt cga egc eaa age gag gee ttt 
Gin Arg Glu Leu Asp lie Ala Leu Cys Arg Arg Gin Ser Glu Ala Phe 
135 140 145 



547 



gee acc aca ctt gte cac gaa caa gaa ctg gga ate gtc gtc ega aaa 
Ala Thr Thr Leu Val His Glu Gin Glu Leu Gly lie Val Val Arg Lys 
150 155 160 165 



595 



aac tee gaa etg cac eaa aaa gtc gca gga aaa gac aac gcc aca etc 
Asn Ser Glu Leu His Gin Lys Val Ala Gly Lys Asp Asn Ala Thr Leu 
170 175 180 



643 



ttc gat ctt gaa ggg ctt cga gtc etc gca cac tee cgc ggt gaa gta 
Phe Asp Leu Glu Gly Leu' Arg Val Leu Ala His Ser Arg Gly Glu Val 



691 
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185 190 195 

aga att cag gaa gaa ate etc aaa aae gee atg ete gee gca gga gtt 739 
Arg lie Gin Glu Glu lie Leu Lys Asn Ala Met Leu Ala Ala Gly Val 
200 205 210 

aat gee acg tgg ate tte ega aaa ttt ggg caa tat age tea ctg ate 787 
Asn Ala Thr Trp lie Phe Arg Lys Phe Gly Gin Tyr Ser Ser Leu lie 
215 220 225 

gca gac ctt gtc cag gee gat gtc gca etc aea aca gag gaa tec gee 835 
Ala Asp Leu Val Gin Ala Asp Val Ala Leu Thr Thr Glu Glu Ser Ala 
230 235 240 245 

cgc ace aae ttc ccc age tgg caa tgg gtc ece ate gaa gge gaa gac 883 
Arg Thr Asn Phe Pro Ser Trp Gin Trp Val Pro lie Glu Gly Glu Asp 
250 255 260 

gee tec gga aat gac ctt gtt gtt cgc ace tgg ate ace tgg aae ece 931 
Ala Ser Gly Asn Asp Leu Val Val Arg. Thr Trp lie Thr Trp Asn Pro 
265 270 275 

caa ece ace ece gcg gtg aag gee ctg ate cag aaa ttt att gac gga 979 
Gin Pro Thr Pro Ala Val Lys Ala Leu lie Gin Lys Phe lie Asp Gly 
280 285 290 

aac tgagttctaa acagccgcca tga 1005 
Asn 



<210> 290 
<211> 294 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 290 

Met His Leu Asn Gin Leu Glu Phe Phe lie Ala Val Ala Gin His Gly 
1 5 10 15 

Gin lie Asn Arg Ala Ala Glu Glu Leu Leu lie Ser Gin Pro Ala Leu 
20 25 30 

Ser Arg Gin lie Ser Ala Leu Glu Lys Ser Val Gly Ala Pro Leu Phe 
35 40 45 

Glu Arg His Ser Arg Gly Val Ser Leu Thr Lys Ala Gly Glu lie Leu 
50 55 60 

His Glu Glu Ala Leu Arg Thr Leu Ser Arg Met Gin Ser Val Val Asp 
65 70 75 80 

Glu lie Gin Ser Gly Glu His Leu lie Thr Ser lie Asn lie Gly Val 
85 90 95 

Pro Pro Gly lie Pro lie Asp Trp Leu Arg Cys Gin Leu lie Asp Leu 
100 105 110 

Gly Pro Glu Thr Arg lie Ser Leu lie Glu Ser Pro Thr Asp Asp Gin 
115 120 125 



/ 
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Leu Lys Leu Leu 
130 

Gin Ser Glu Ala 
145 

lie Val Val Arg 



Asp Asn Ala Thr 
180 

Ser Arg Gly Glu 
195 

Leu Ala Ala Gly 
210 

Tyr Ser Ser Leu 

225 

Thr Glu Glu Ser 



lie Glu Gly Glu 
260 

lie Thr Trp Asn 
275 



Lys Gin Arg Glu 
135 

Phe Ala Thr Thr 
150 

Lys Asn Ser Glu 
165 

Leu Phe Asp Leu 



Val Arg lie Gin 
200 

Val Asn Ala Thr 
215 

lie Ala Asp Leu 
230 

Ala Arg Thr Asn 
245 

Asp Ala Ser Gly 



Pro Gin Pro Thr 
280 



Leu Asp lie Ala 
140 

Leu Val His Glu 
155 

Leu His Gin Lys 
170 

Glu Gly Leu Arg 
185 

Glu Glu lie Leu 



Trp lie Phe Arg 
220 

Val Gin Ala Asp 
235 

Phe Pro Ser Trp 
250 

Asn Asp Leu Val 
265 

Pro Ala Val Lys 



Leu Cys Arg Arg 



Gin Glu Leu Gly 
160 

Val Ala Gly Lys 
175 

Val Leu Ala His 
190 

Lys Asn Ala Met 
205 

Lys Phe Gly Gin 



Val Ala Leu Thr 
240 

Gin Trp Val Pro 
255 

Val Arg Thr Trp 
270 

Ala Leu lie Gin 
285 



Lys Phe lie Asp Gly Asn 
290 



<210> 291 
<211> 789 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (766) 

<223> RXN02620 

<400> 291 

gaagcccgtg aaatcgatac caaataggaa ctctgcacaa ttactggcta caatctcttg 60 

agatcaatag gccaaaactt taaggaagta gaattacgct atg gca gga gca gtg 115 

Met Ala Gly Ala Val 
1 5 

gga cgc ccc egg aga tea get ccg cga egg gca ggc aag aat cct cgc 163 
Gly Arg Pro Arg Arg Ser Ala Pro Arg Arg Ala Gly Lys Asn Pro Arg 
10 15 20 

gag gag att ctt gac gee tct get gag ctt ttc ace cgt caa ggc tte 211 
Glu Glu lie Leu Asp Ala Ser Ala Glu Leu Phe Thr Arg Gin Gly Phe 
25 30 35 



gca aea ace tec acg eat eaa ate get gat gcc gtg gga ate egc eaa 
Ala Thr Thr Ser Thr His Gin lie Ala Asp Ala Val Gly lie Arg Gin 



259 
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40 45 50 

gcc teg ctg tat tat cac ttc ccg tec aag aeg gaa ate ttc etc ace 307 
Ala Ser Leu Tyr Tyr His Phe Pro Ser Lys Thr Glu lie Phe Leu Thr 
55 60 65 

etg etg aaa tet aet gtc gag ccg tec act gtg etc gcc gaa gac tta 355 
Leu Leu Lys Ser Thr Val Glu Pro Ser Thr Val Leu Ala Glu Asp Leu 
. 70 75 80 85 

age ace ctg gac gee gga ect gag atg ege etc tgg gca ate gtt gee 403 
Ser Thr Leu Asp Ala Gly Pro Glu Met Arg Leu Trp Ala lie Val Ala 
90 95 100 

tec gaa gtg cgt etg etg ctg tec ace aag tgg aac gtc ggt cge etg 451 
Ser Glu Val Arg Leu Leu Leu Ser Thr Lys Trp Asn Val Gly Arg Leu 
105 110 115 

tae caa etc ccc ate gtt ggt tet gaa gag ttc gcc gag tac cac age 499 
Tyr Gin Leu Pro lie Val Gly Ser Glu Glu Phe Ala Glu Tyr His Ser 
120 125 130 

eag cge gaa gcc etc ace aac gtc ttc cgc gac etc gcc ace gaa ate 547 
Gin Arg Glu Ala Leu Thr Asn Val Phe Arg Asp Leu Ala Thr Glu lie 
135 140 145 

gtc ggt gac gac ccc cge gca gaa etc ccc ttc cac ate ace atg teg 595 
Val Gly Asp Asp " Pro Arg Ala Glu Leu Pro Phe His lie Thr Met Ser 
150 155 160 165 

gtg ate gaa atg cgt cgc aac gac gge aag att cea age ccg ctt tec 643 
Val lie Glu Met Arg Arg Asn Asp Gly Lys lie Pro Ser Pro Leu Ser 
170 175 180 

gca gac age etc ccg gag aec gca att atg ctt gee gac gee tee etc 691 
Ala Asp Ser Leu Pro Glu Thr Ala lie Met Leu Ala Asp Ala Ser Leu 
185 190 195 

gee gtc etc gge gcg ccg etg ccc gcc gac egg gtc gaa aaa aeg ctt 739 
Ala Val Leu Gly Ala Pro Leu Pro Ala Asp Arg Val Glu Lys Thr Leu 
200 205 210 

gaa eta ate aag eag get gac gcg aaa taaeeateeg cgcctgegaa ate 789 
Glu Leu lie Lys Gin Ala Asp Ala Lys 
215 220 



<210> 292 
<211> 222 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 292 

Met Ala Gly Ala Val Gly Arg Pro Arg Arg Ser Ala Pro Arg Arg Ala 
15 10 15 

Gly Lys Asn Pro Arg Glu Glu lie Leu Asp Ala Ser Ala Glu Leu Phe 
20 25 30 

Thr Arg Gin Gly Phe Ala Thr Thr Ser Thr His Gin lie Ala Asp Ala 



i 
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35 40 45 

Val Gly lie Arg Gin Ala Ser Leu Tyr Tyr His Phe Pro Ser Lys Thr 
50 55 60 

Glu lie Phe Leu Thr Leu Leu Lys Ser Thr Val Glu Pro Ser Thr Val 
65 70 75 80 

Leu Ala Glu Asp Leu Ser Thr Leu Asp Ala Gly Pro Glu Met Arg Leu 
85 90 95 

Trp Ala lie Val Ala Ser Glu Val Arg Leu Leu Leu Ser Thr Lys Trp 
100 105 110 

Asn Val Gly Arg Leu Tyr Gin Leu Pro lie Val Gly Ser Glu Glu Phe 
115 120 125 

Ala Glu Tyr His Ser Gin Arg Glu Ala Leu Thr Asn Val Phe Arg Asp 
130 135 140 

Leu Ala Thr Glu lie Val Gly Asp Asp Pro Arg Ala Glu Leu Pro Phe 
145 150 155 160 

His lie Thr Met Ser Val lie Glu Met Arg Arg Asn Asp Gly Lys lie 
165 170 175 

Pro Ser Pro Leu Ser Ala Asp Ser Leu Pro Glu Thr Ala lie Met Leu 
180 185 190 

Ala Asp Ala Ser Leu Ala Val Leu Gly Ala Pro Leu Pro Ala Asp Arg 
195 200 205 

Val Glu Lys Thr Leu Glu Leu lie Lys Gin Ala Asp Ala Lys 
210 215 220 



<210> 293 
<211> 654 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (631) 

<223> RXN00826 

<400> 293 

tcggcgcgcg cgatctggtg ctcatcttgg tgtgtgctgc catttccgcg atcgctctaa 60 

ccgtgtccat tcagactggt ttctttaagt tcttgggcac atg ate aca gtt tta 115 

Met lie Thr Val Leu 
1 5 

att gat gga caa tec ggt gcg ggc aaa acc acc ttg gcg ggt gag tta 163 
lie Asp Gly Gin Ser Gly Ala Gly Lys Thr Thr Leu Ala Gly Glu Leu 
10 15 20 

get gee egc aec ggg ttt eag ttg gtt cat ttg gat gac ttt tat cct 211 
Ala Ala Arg Thr Gly Phe Gin Leu Val His Leu Asp Asp Phe Tyr Pro 
25 30 35 
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ggt tgg act ggc ctt gaa gcg gca teg gag att gtt gca cgc cat gtt 259 
Gly Trp Thr Gly Leu Giu Ala Ala Ser Glu lie Val Ala Arg His Val 
40 45 50 

ttg gac gcg gac aac ccc ggt ttc ttc acg tgg gat tgg cac aac aat 307 
Leu Asp Ala Asp Asn Pro Gly Phe Phe Thr Trp Asp Trp His Asn Asn 
55 60 65 

tgc caa ggc gat tgg ate aag ttg gag cct ggt cga agt etc att ate 355 
Cys Gin Gly Asp Trp lie Lys Leu Glu Pro Gly Arg Ser Leu lie lie 
70 75 80 85 

gaa ggc tet gga tea ate act get gca aca aaa cgc aag gca teg ctg 403 
Glu Gly Ser Gly Ser lie Thr Ala Ala Thr Lys Arg Lys Ala Ser Leu 
90 95 100 

ttg ggc gag ctg gtg ace gtt cgt ate act ggt cct gag get tta aga 451 
Leu Gly Glu Leu Val Thr Val Arg lie Thr Gly Pro Glu Ala Leu Arg 
105 110 115 

aaa cag cgc gee etc aac cgc gat cct gat tac gca eca ttt tgg aaa 499 
Lys Gin Arg Ala Leu Asn Arg Asp Pro Asp Tyr Ala Pro Phe Trp Lys 
120 125 130 

gtg tgg gcg cag cag gag caa cgc cat ttc tct tta ggc gtt gag gtg 547 
Val Trp Ala Gin Gin Glu Gin Arg His Phe Ser Leu Gly Val Glu Val 
135 140 145 

gat cat gag att gtg eta ggt tct gat gag get teg gga cga ccc gaa 595 
Asp His Glu lie Val Leu Gly Ser Asp Glu Ala Ser Gly Arg Pro Glu 
150 155 160 165 

gaa ate tat gac age ctg gga acg gee cag agt tct taagaaagtt 641 
Glu lie Tyr Asp Ser Leu Gly Thr Ala Gin Ser Ser 
170 175 

tgactagaga aca 654 



<210> 294 
<211> 177 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 294 

Met lie Thr Val Leu lie Asp Gly Gin Ser Gly Ala Gly Lys Thr Thr 
15 10 15 

Leu Ala Gly Glu Leu Ala Ala Arg Thr Gly Phe Gin Leu Val His Leu 
20 25 30 

Asp Asp Phe Tyr Pro Gly Trp Thr Gly Leu Glu Ala Ala Ser Glu lie 
35 40 45 

Val Ala Arg His Val Leu Asp Ala Asp Asn Pro Gly Phe Phe Thr Trp 
50 55 60 

Asp Trp His Asn Asn Cys Gin Gly Asp Trp lie Lys Leu Glu Pro Gly 
65 70 75 80 



Arg Ser Leu lie lie Glu Gly Ser Gly Ser lie Thr Ala Ala Thr Lys 
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85 

Arg Lys Ala Ser Leu 
100 

Pro Glu Ala Leu Arg 
115 

Ala Pro Phe Trp Lys 
130 

Leu Gly Val Glu Val 
145 

Ser Gly Arg Pro Glu 
165 

Ser 



90 

Leu Gly Glu Leu Val Thr 
105 

Lys Gin Arg Ala Leu Asn 
120 

Val Trp Ala Gin Gin Glu 
135 

Asp His Glu lie Val Leu 
150 155 

Glu lie Tyr Asp Ser Leu 
170 



95 

Val Arg lie Thr Gly 
110 

Arg Asp Pro Asp Tyr 
125 

Gin Arg His Phe Ser 
140 

Gly Ser Asp Glu Ala 
160 

Gly Thr Ala Gin Ser 
175 



<210> 295 
<211> 555 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (532) 
<223> RXS00070 

<400> 295 

ccactcgtcc tcgacatact tctcctggca ctaaacgcag gggttgacac atctgggtag 60 

actatcgaag tacattttgt gtcattgagg aggatcaacg gtg ggt ate aat cgc 115 

Val Gly lie Asn Arg 
1 5 

ate age caa gge tct gcc cog aag ctg gga gtg oga age ace aga cag 163 
lie Ser Gin Gly Ser Ala Pro Lys Leu Gly Val Arg Ser Thr Arg Gin 
10 15 20 

cga aaa gcc gta att gac gtt ctt gag gaa ate gat aac ttc get tec 211 
Arg Lys Ala Val lie Asp Val Leu Glu Glu lie Asp Asn Phe Ala Ser 
25 30 35 

gcc aaa gaa ate eat cac gag eta tec ace agg gaa cac aac gte ggc 259 
Ala Lys Glu lie His His Glu Leu Ser Thr Arg Glu His Asn Val Gly 
40 45 50 

etc aea aec gte tae ega ace etc eaa tee etc gcc gac ate gga gca 307 
Leu Thr Thr Val Tyr Arg Thr Leu Gin Ser Leu Ala Asp lie Gly Ala 
55 60 65 

gte gac gta ctt ace gte acg ggt gga gaa act ctg tae cgc caa tgc 355 
Val Asp Val Leu Thr Val Thr Gly Gly Glu Thr Leu Tyr Arg Gin Cys 
70 75 80 85 



cac gac gag gga cac cac eat cac ctg gte tgc aec aat tgC' ggt cgc 
His Asp Glu Gly His His His His Leu Val Cys Thr Asn Cys Gly Arg 
90 95 100 



403 
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aca gtc gaa ate gat ggc ggt cca gta gag aca tgg gca cag gaa att 451 
Thr Val Glu lie Asp Gly Gly Pro Val Glu Thr Trp Ala Gin Glu lie 
105 110 115 

gcc act aaa aac ggc ttt get etc agt agt cac gag get gaa ate ttt 4 99 
Ala Thr Lys Asn Gly Phe Ala Leu Ser Ser His Glu Ala Glu lie Phe 
120 125 130 

gga ctt tgc get gat tgt aag gaa aaa gtt acg tagtteaagg aeatatgaag 552 
Gly Leu Cys Ala Asp Cys Lys Glu Lys Val Thr 
135 140 

ctg 555 



<210> 296 
<211> 144 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 296 

Val Gly lie Asn Arg lie Ser Gin Gly Ser Ala Pro Lys Leu Gly Val 
15 10 15 

Arg Ser Thr Arg Gin Arg Lys Ala Val lie Asp Val Leu Glu Glu lie 
20 25 30 

Asp Asn Phe Ala Ser Ala Lys Glu lie His His Glu Leu Ser Thr Arg 
35 40 45 

Glu His Asn Val Gly Leu Thr Thr Val Tyr Arg Thr Leu Gin Ser Leu 
50 55 60 

Ala Asp lie Gly Ala Val Asp Val Leu Thr Val Thr Gly Gly Glu Thr 
65 70 75 80 

Leu Tyr Arg Gin Cys His Asp Glu Gly His His His His Leu Val Cys 
85 90 95 

Thr Asn Cys Gly Arg Thr Val Glu lie Asp Gly Gly Pro Val Glu Thr 
100 105 110 

Trp Ala Gin Glu lie Ala Thr Lys Asn Gly Phe Ala Leu Ser Ser His 
115 120 125 

Glu Ala Glu lie Phe Gly Leu Cys Ala Asp Cys Lys Glu Lys Val Thr 
130 135 140 



<210> 297 
<211> 936 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (913) 
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<223> RXS00133 
<400> 297 

gttacatcag atgaggatgc cctatgggtg tacacatgcg acgggtgtat tgcaggagga 60 



aatttgaagg tggataccca gcggattaaa gatgatgaag atg eta ttc gtt egg 

Met Leu Phe Val Arg 
1 5 



115 



egg etg aea teg ctg aaa aec gca aca gge ate cca gtc ace atg tte 
Arg Leu Thr Ser Leu Lys Thr Ala Thr Gly He Pro Val Thr Met Phe 
10 15 20 



163 



gee aet gtg ttg eag gac aat cgc ctg caa att act cag tgg gtt ggg 
Ala Thr Val Leu Gin Asp Asn Arg Leu Gin He Thr Gin Trp Val Gly 
25 30 35 



211 



ttg cgt acc ccg get ctg eag aat ctg gte att gaa cca ggt gtg gge 
Leu Arg Thr Pro Ala Leu Gin Asn Leu Val He Glu Pro Gly Val Gly 
40 45 50 



259 



gtt ggt gga cgc gtc gtc gca acc cgt cgt ccg gtt ggt gtg agt gat 
Val Gly Gly Arg Val Val Ala Thr Arg Arg Pro Val Gly Val Ser Asp 
55 60 65 



307 



tac acc agg gca aat gtc att tea cat gag aag gat tec gcg att eag 
Tyr Thr Arg Ala Asn Val He Ser His Glu Lys Asp Ser Ala He Gin 
70 75 80 85 



355.. 



gat gag gge ctt eat tee att gte gea gtt eee gtg ate gtg eae cgc 
Asp Glu Gly Leu His Ser He Val Ala Val Pro Val He Val His Arg 
90 95 100 



403 



gaa att cgt gge gtt ttg tat gtt gge gtt eae tct gcg gtg cgt etc 
Glu He Arg Gly Val Leu Tyr Val Gly Val His Ser Ala Val Arg Leu 
105 110 115 



451 



gge gac act gtt att gaa gaa gtc ace atg act gcg cgc aeg ttg gaa 
Gly Asp Thr Val He Glu Glu Val Thr Met Thr Ala Arg Thr Leu Glu 
120 125 130 



499 



caa aac ctg gcg ate aac tec gcg ctt cgc cgc aat gge gtt ect gat 
Gin Asn Leu Ala He Asn Ser Ala Leu Arg Arg Asn Gly Val Pro Asp 
135 140 145 



547 



ggt ege ggt tee etc aaa get aac cgc gtg atg aat ggg gcg gag tgg 
Gly Arg Gly Ser Leu Lys Ala Asn Arg Val Met Asn Gly Ala Glu Trp 
150 155 160 165 



595 



gag cag gtt cgt tec aet cat tec aag etg cgc atg etg gea aat cgt 
Glu Gin Val Arg Ser Thr His Ser Lys Leu Arg Met Leu Ala Asn Arg 
170 175 180 



643 



gtg acc gat gag gat ctg cgc cgc gat ttg gaa gag ctt tgc gat cag 
Val Thr Asp Glu Asp Leu Arg Arg Asp Leu Glu Glu Leu Cys Asp Gin 
185 190 195 



691 



atg gtc ace 
Met Val Thr 
200 



cca gtc cgc ate aag eag ace acc aag ctg tee gcg cgt 
Pro Val Arg He Lys Gin Thr Thr Lys Leu Ser Ala Arg 
205 210 



739 
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gag ttg gac gtg ctg get tgt gtc gcg etc ggt eac aee aae gtc gaa 787 

Glu Leu Asp Val Leu Ala Cys Val Ala Leu Gly His Thr Asn Val Glu 

215 220 225 

get get gaa gag atg ggc ate gge gcg gaa ace gtc aag age tac ctg 835 

Ala Ala Glu Glu Met Gly lie Gly Ala Glu Thr Val Lys Ser Tyr Leu 

230 235 240 245 

cgc teg gtc atg cgc aag etc ggc gee eac aeg cgc tac gag gca gtc 883 

Arg Ser Val Met Arg Lys Leu Gly Ala His Thr Arg Tyr Glu Ala Val 

250 255 260 

aae gca gea ege egg ate gge gca ctg cct taaaaagatt ttgctttaeg aeg 936 

Asn Ala Ala Arg Arg lie Gly Ala Leu Pro 

265 270 



<210> 298 
<211> 271 
<212> PRT 

<213> Corynebaeterium glutamieum 
<400> 298 

Met Leu Phe Val Arg Arg Leu Thr Ser Leu Lys Thr Ala Thr Gly lie 
1,^5 10 15 

Pro Val Thr Met Phe Ala Thr Val Leu Gin Asp Asn Arg Leu Gin lie 
20 25 30 

Thr Gin Trp Val Gly Leu Arg Thr Pro Ala Leu Gin Asn Leu Val lie 
35 40 45 

Glu Pro Gly Val Gly Val Gly Gly Arg Val Val Ala Thr Arg Arg Pro 
50 55 60 

Val Gly Val Ser Asp Tyr Thr Arg Ala Asn Val lie Ser His Glu Lys 
65 70 75 80 

Asp Ser Ala lie Gin Asp Glu Gly Leu His Ser lie Val Ala Val Pro 
85 90 95 

Val He Val His Arg Glu He Arg Gly Val Leu Tyr Val Gly Val His 
100 105 110 

Ser Ala Val Arg Leu Gly Asp Thr Val He Glu Glu Val Thr Met Thr 
115 120 125 

Ala Arg Thr Leu Glu Gin Asn Leu Ala He Asn Ser Ala Leu Arg Arg 
130 135 140 

Asn Gly Val Pro Asp Gly Arg Gly Ser Leu Lys Ala Asn Arg Val Met 
145 150 155 160 

Asn Gly Ala Glu Trp Glu Gin Val Arg Ser Thr His Ser Lys Leu Arg 
165 170 175 

Met Leu Ala Asn Arg Val Thr Asp Glu Asp Leu Arg Arg Asp Leu Glu 
180 185 190 



Glu Leu Cys Asp Gin Met Val Thr Pro Val Arg He Lys Gin Thr Thr 
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195 

' Lys Leu Ser Ala Arg 
210 

His Thr Asn Val Glu 
225 

Val Lys Ser Tyr Leu 
245 

Arg Tyr Glu Ala Val 
260 



200 

Glu Leu Asp Val Leu Ala 
215 

Ala Ala Glu Glu Met Gly 
230 235 

Arg Ser Val Met Arg Lys 
250 

Asn Ala Ala Arg Arg lie 
265 



205 

Cys Val Ala Leu Gly 
220 

lie Gly Ala Glu Thr 
240 

Leu Gly Ala His Thr 
255 

Gly Ala Leu Pro 
270 



<210> 299 
<211> 699 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (676) 

<223> RXS00144 

<40O> 299 

atagtgtcag acaacaacca ggaaactggt cgttgcagag tttttgcaaa attggacatc 60 

ctttaacgga ccgcacagag aggcggggaa ggaggtcacg atg age gaa cgt aat 115 

Met Ser Glu Arg Asn 
1 5 

agt get gta eta gaa etc ett aat gag gac gae gte age egt aee ate 163 
Ser Ala Val Leu Glu Leu Leu Asn Glu Asp Asp Val Ser Arg Thr lie 
10 15 20 

gca cgc ate gcg cac cag att att gag aaa acc geg ctt gat tec aaa 211 
Ala Arg lie Ala His Gin lie lie Glu Lys Thr Ala Leu Asp Ser Lys 
25 30 35 

gac gcg gat egg gtc atg ttg tta ggt att cce tea ggt gga gte cca 259 
Asp Ala Asp Arg Val Met Leu Leu Gly lie Pro Ser Gly Gly Val Pro 
40 45 50 

ttg gee cgt agg etc get gaa aag ate gaa gaa ttt tec ggc gtt teg 307 
Leu Ala Arg Arg Leu Ala Glu Lys lie Glu Glu Phe Ser Gly Val Ser 
55 60 65 

gta gat aec ggc get gtt gat ate aee ttg tae agg gat gat ett cga 355 
Val Asp Thr Gly Ala Val Asp lie Thr Leu Tyr Arg Asp Asp Leu Arg 
70 75 80 85 

aac aaa cca cac cgc gca ctg cag ecc acc tet att cca gea ggt ggt 403 
Asn Lys Pro His Arg Ala Leu Gin Pro Thr Ser lie Pro Ala Gly Gly 
90 95 100 

ate gat aac acc aec gtg att ttg gtg gat gat gtg ctg ttt tee ggt 451 
lie Asp Asn Thr Thr Val lie Leu Val Asp Asp Val Leu Phe Ser Gly 
105 110 115 



cgt acc ate cgc get gca ctt gat get ttg cgc gac gtt gga cgc cce 



499 
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Arg Thr lie Arg Ala Ala Leu Asp Ala Leu Arg Asp Val Gly Arg Pro 
120 125 130 

aac tac ate cag tta get gtg ttg gtt gac cgc ggt cat cgc cag ctg 547 
Asn Tyr He Gin Leu Ala Val Leu Val Asp Arg Gly His Arg Gin Leu 
135 140 145 

ccc att cgc get gac tat gtg ggc aaa aat etc ecc ace gea cgc gcg 595 
Pro He Arg Ala Asp Tyr Val Gly Lys Asn Leu Pro Thr Ala Arg Ala 
150 155 160 165 

gaa gac gtt tec gtc atg ett aca gaa ate gac ggc cgc gat gea gte 643 
Glu Asp Val Ser Val Met Leu Thr Glu He Asp Gly Arg Asp Ala Val 
170 175 180 

acg etc ace ega gaa gac tet gaa ggg gat tee tagatgaagc acctcetate 696 
Thr Leu Thr Arg Glu Asp Ser Glu Gly Asp Ser 
185 190 

cat 699 



<210> 300 
<211> 192 
<212> PRT 

<213> Corynebacterium glutamicura 
<400> 300 

Met Ser Glu Arg Asn Ser Ala Val Leu Glu Leu Leu Asn Glu Asp Asp 
15 10 15 

Val Ser Arg Thr He Ala Arg He Ala His Gin He He Glu Lys Thr 
20 25 30 

Ala Leu Asp Ser Lys Asp Ala Asp Arg Val Met Leu Leu Gly He Pro 
35 40 45 

Ser Gly Gly Val Pro Leu Ala Arg Arg Leu Ala Glu Lys He Glu Glu 
50 55 60 

Phe Ser Gly Val Ser Val Asp Thr Gly Ala Val Asp He Thr Leu Tyr 
65 70 75 80 

Arg Asp Asp Leu Arg Asn Lys Pro His Arg Ala Leu Gin Pro Thr Ser 
85 90 95 

He Pro Ala Gly Gly He Asp Asn Thr Thr Val He Leu Val Asp Asp 
100 105 110 

Val Leu Phe Ser Gly Arg Thr He Arg Ala Ala Leu Asp Ala Leu Arg 
115 120 125 

Asp Val Gly Arg Pro Asn Tyr He Gin Leu Ala Val Leu Val Asp Arg 
130 135 140 

Gly His Arg Gin Leu Pro He Arg Ala Asp Tyr Val Gly Lys Asn Leu 
145 150 155 160 



Pro Thr Ala Arg Ala Glu Asp Val 
165 



Ser Val Met Leu Thr Glu He Asp 
170 175 
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Gly Arg Asp Ala Val Thr Leu Thr Arg Glu Asp Ser Glu Gly Asp Ser 
180 185 190 



<210> 301 
<211> 1230 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1207) 
<223> RXS00205 

<400> 301 

tgggggagtg gggataagtt catcttaaac acaatgcaat cgattgcatt tacgttcctt 60 

atcccacaaf aggggtacct tccagaaagt tggtgaggag atg get tec gaa aec 115 

Met Ala Ser Glu Thr 

1 5 

tec age eeg aag aag egg gee aee aeg cte aaa gae ate geg eaa gea 163 

Ser Ser Pro Lys Lys Arg Ala Thr Thr Leu Lys Asp lie Ala Gin Ala 

10 15 20 

aca cag ctt tea gtc age aeg gtg tec egg gea ttg gee aae aae geg 211 
Thr Gin Leu Ser Val Ser Thr Val Ser Arg Ala Leu Ala Asn Asn Ala 
25 30 35 

age att eeg gaa tee aea ege ate ega gtg gtt gaa gee get eaa aag 259 
Ser lie Pro Glu Ser Thr Arg lie Arg Val Val Glu Ala Ala Gin Lys 
40 45 50 

etg aae tac cgt ccc aat gee caa get cgt gea ttg egg aag teg agg 307 
Leu Asn Tyr Arg Pro Asn Ala Gin Ala Arg Ala Leu Arg Lys Ser Arg 
55 60 65 

aea gae ace ate ggt gtc ate att cea aae att gag aae cca tat ttc 355 
Thr Asp Thr lie Gly Val lie lie Pro Asn lie Glu Asn Pro Tyr Phe 
70 75 80 85 

tec tea eta gea gea teg att eaa aaa get get cgt gaa get ggg gtg 403 
Ser Ser Leu Ala Ala Ser lie Gin Lys Ala Ala Arg Glu Ala Gly Val 
90 95 100 

tec ace att ttg tec aae tet gaa gaa aae cca gag etg ctt ggt cag 451 
Ser Thr lie Leu Ser Asn Ser Glu Glu Asn Pro Glu Leu Leu Gly Gin 
105 110 115 

act ttg geg ate atg gat gae caa egc etc gat gga ate ate gtg gtg 499 
Thr Leu Ala lie Met Asp Asp Gin Arg Leu Asp Gly lie lie Val Val 
120 125 130 

cea cac att cag tea gag gaa eaa gtc act gae ttg gtt aae agg gga 547 
Pro His lie Gin Ser Glu Glu Gin Val Thr Asp Leu Val Asn Arg Gly 
135 140 145 



gtg cca gta gtg etg gea gae cgt agt ttt gtt aae teg tet att ect 



595 
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Val Pro Val Val Leu Ala Asp Arg Ser Phe Val Asn Ser Ser lie Pro 

150 155 160 165 

teg gtt acc tea gat eea gtt ccg ggc atg act gaa get gtg gac tta 643 

Ser Val Thr Ser Asp Pro Val Pro Gly Met Thr Glu Ala Val Asp Leu 

170 175 180 

etc etg gca get gac gtg caa ttg ggc tac ctt gee ggc ccg eag gat 691 

Leu Leu Ala Ala Asp Val Gin Leu Gly Tyr Leu Ala Gly Pro Gin Asp 

185 190 195 

act tee act ggt eag etg egt ctt aac act ttt gaa aga eta tgc gtg 739 

Thr Ser Thr Gly Gin Leu Arg Leu Asn Thr Phe Glu Arg Leu Cys Val 
200 205 210 

gac egc ggc ate gtc gga gca tct gtc tat tac ggt ggc tac egc caa 787 

Asp Arg Gly lie Val Gly Ala Ser Val Tyr Tyr Gly Gly Tyr Arg Gin 
215 220 225 

gaa tct gga tat gac ggc ate aag gtg etg ate aag eag gga gee aat 835 

Glu Ser Gly Tyr Asp Gly lie Lys Val Leu lie Lys Gin Gly Ala Asn 

230 235 240 245 

gcg att ate get ggt gac tec atg atg acc ate ggt gcg ttg ttg get 883 

Ala lie lie Ala Gly Asp Ser Met Met Thr lie Gly Ala Leu Leu Ala 

250 , 255-: ... 260 

ctt cat gag atg aat ttg aag ate ggt gag gat gtg eag etc att ggg 931 

Leu His Glu Met Asn Leu Lys lie Gly Glu Asp Val Gin Leu lie Gly 

265 270 275 

ttt gat aac aac eca att tte egg etg cag aat cea ccg etg age ate 979 

Phe Asp Asn Asn Pro lie Phe Arg Leu Gin Asn Pro Pro Leu Ser lie 
280 285 290 

att gac cag eac gta caa gag ate ggt aag egt gcg ttt gag att etg 1027 

lie Asp Gin His Val Gin Glu lie Gly Lys Arg Ala Phe Glu lie Leu 
295 300 305 

cag aag etg ate aat ggg gac acc gcg caa aaa tct gtg gtg att cca 1075 

Gin Lys Leu lie Asn Gly Asp Thr Ala Gin Lys Ser Val Val lie Pro 

310 315 320 325 

aeg cag etc age ate aat gga tea aeg gcg gtt tec caa aag gcg gee 1123 

Thr Gin Leu Ser lie Asn Gly Ser Thr Ala Val Ser Gin Lys Ala Ala 

330 335 340 

gca aag gca gca aaa gca gee caa aaa gca gee gcg aaa gee gca cag 1171 

Ala Lys Ala Ala Lys- Ala Ala Gin Lys Ala Ala Ala Lys Ala Ala Gin 

345 350 355 

aac aeg caa eac gag gtg age eta gat ggt gaa etc tgaacaagcg 1217 
Asn Thr Gin His Glu Val Ser Leu Asp Gly Glu Leu 
360 365 

ettcatcagc atg 1230 



<210> 302 
<211> 369 
<212> PRT 



BGM23CP 
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<213> Corynebacterium glutamicum 
<400> 302 

Met Ala Ser Glu Thr Ser Ser Pro Lys Lys Arg Ala Thr Thr Leu Lys 
15 10 15 

Asp lie Ala Gin Ala Thr Gin Leu Ser Val Ser Thr Val Ser Arg Ala 
20 25 30 

Leu Ala Asn Asn Ala Ser lie Pro Glu Ser Thr Arg lie Arg Val Val 
35 40 45 

Glu Ala Ala Gin Lys Leu Asn Tyr Arg Pro Asn Ala Gin Ala Arg Ala 
50 55 60 

Leu Arg Lys Ser Arg Thr Asp Thr lie Gly Val lie lie Pro Asn lie 
65 70 75 80 

Glu Asn Pro Tyr Phe Ser Ser Leu Ala Ala Ser lie Gin Lys Ala Ala 
85 90 95 

Arg Glu Ala Gly Val Ser Thr lie Leu Ser Asn Ser Glu Glu Asn Pro 
100 105 110 

Glu Leu Leu Gly Gin Thr Leu Ala lie Met Asp Asp Gin Arg Leu Asp 

115 . 120^- 125 

Gly lie lie Val Val Pro His lie Gin Ser Glu Glu Gin Val Thr Asp 
130 135 140 

Leu Val Asn Arg Gly Val Pro Val Val Leu Ala Asp Arg Ser Phe Val 
145 150 155 160 

Asn Ser Ser lie Pro Ser Val Thr Ser Asp Pro Val Pro Gly Met Thr 
165 170 175 

Glu Ala Val Asp Leu Leu Leu Ala Ala Asp Val Gin Leu Gly Tyr Leu 
180 185 190 

Ala Gly Pro Gin Asp Thr Ser Thr Gly Gin Leu Arg Leu Asn Thr Phe 
195 200 205 

Glu Arg Leu Cys Val Asp Arg Gly lie Val Gly Ala Ser Val Tyr Tyr 
210 215 220 

Gly Gly Tyr Arg Gin Glu Ser Gly Tyr Asp Gly lie Lys Val Leu lie 
225 230 235 240 

Lys Gin Gly Ala Asn Ala lie lie Ala Gly Asp Ser Met Met Thr lie 
245 250 255 

Gly Ala Leu Leu Ala Leu His Glu Met Asn Leu Lys lie Gly Glu Asp 
260 265 270 

Val Gin Leu lie Gly Phe Asp Asn Asn Pro lie Phe Arg Leu Gin Asn 
275 280 285 

Pro Pro Leu Ser lie lie Asp Gin His Val Gin Glu lie Gly Lys Arg 
290 295 300 

Ala Phe Glu lie Leu Gin Lys Leu lie Asn Gly Asp Thr Ala Gin Lys 
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305 310 315 320 

Ser Val Val lie Pro Thr Gin Leu Ser lie Asn Gly Ser Thr Ala Val 
325 330 335 

Ser Gin Lys Ala Ala Ala Lys Ala Ala Lys Ala Ala Gin Lys Ala Ala 
340 345 350 

Ala Lys Ala Ala Gin Asn Thr Gin His Glu Val Ser Leu Asp Gly Glu 
355 360 365 

Leu 



<210> 303 
<211> 1392 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1369) 
<223> RXS00470 

<400> 303 

tcataaccag gttgggcaaa agggatgaat ccctggttgt ggtggggctc ctgaaaagta 60 

ctcatagact ctattgtgga gtgttgaggc tgataagtga atg ggg gaa age cct 115 

Met Gly Glu Ser Pro 
1 5 

gaa aag gtg gcg ttc agg gtc ttc cct gat ggt ttg gtg teg cag ggg 163 
Glu Lys Val Ala Phe Arg Val Phe Pro Asp Gly Leu Val Ser Gin Gly 
10 15 20 

cat gac atg ate gaa gat atg agt aae aca ect geg eet tat acc ccg 211 
His Asp Met lie Glu Asp Met Ser Asn Thr Pro Ala Pro Tyr Thr Pro 
25 30 35 

cag cct gcg ggg caa gcg gtg cct tta tat ccc acg ttt acc egg tea 259 
Gin Pro Ala Gly Gin Ala Val Pro Leu Tyr Pro Thr Phe Thr Arg Ser 
40 45 50 

aga gat ggt egg gtt gtt gcg ggt gtc gea teg ggg ctg gea aag cat 307 
Arg Asp Gly Arg Val Val Ala Gly Val Ala Ser Gly Leu Ala Lys His 
55 60 65 

ctt aat gtg teg gtg ttt tgg gtt egt gcg etg ctg att ttt gcg gcg 355 
Leu Asn Val Ser Val Phe Trp Val Arg Ala Leu Leu lie Phe Ala Ala 
70 75 80 85 

ttg etg age ggt gcg ggt ctt ttt gcg tat gee ttg att tgg att ttt 403 
Leu Leu Ser Gly Ala Gly Leu Phe Ala Tyr Ala Leu lie Trp lie Phe 
90 ^ 95 100 

acg cgc att gag aaa aag ggg agt ggg gag gcg teg aea age aag cge 451 
Thr Arg lie Glu Lys Lys Gly Ser Gly Glu Ala Ser Thr Ser Lys Arg 
105 110 115 



tgg gtg teg tgg tgc ctg gtg etg etc get ate ggt ggt get geg gcg 



499 
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Trp Val Ser Trp Cys Leu Val Leu Leu Ala lie Gly Gly Ala Ala Ala 
120 125 130 

teg gtg atg ctg age acc ggc ttc gcg gtg ggc acg ttg gtg ccc ate 547 
Ser Val Met Leu Ser Thr Gly Phe Ala Val Gly Thr Leu Val Pro lie 
135 140 145 

ggc gtg gtc ggt gtg ggc ctg ttg atg gtg tgg ctg gcg tat gac cgc 595 
Gly Val Val Gly Val Gly Leu Leu Met Val Trp Leu Ala Tyr Asp Arg 
150 155 160 165 

ggg gtg gaa tec ggc ccg aat ctg ctg att att gee ace ggc ggt gtg 643 
Gly Val Glu Ser Gly Pro Asn Leu Leu lie lie Ala Thr Gly Gly Val 
170 175 180 

ttg atg ctg gtg gcg ate gtg ctg ate gtg atg aat tgg aac acc cag 691 
Leu Met Leu Val Ala lie Val Leu lie Val Met Asn Trp Asn Thr Gin 
185 190 195 

gac ggc ttc gtc atg gcg ctg gtg gee gtg gtg etc acg ctg gtg ggt 739 
Asp Gly Phe Val Met Ala Leu Val Ala Val Val Leu Thr Leu Val Gly 
200 205 210 

gtg get gcg ctg ggc gtt ccg ctg tgg gtg egg atg tgg gat cag ctg 787 
Val Ala Ala Leu Gly Val Pro Leu Trp Val Arg Met Trp Asp Gin Leu 
215 220 225 

ggc gag gag cgc gcg gaa aaa gee gea get get gag cgc gea gat att 835 
Gly Glu Glu Arg Ala Glu Lys Ala Ala Ala Ala Glu Arg Ala Asp lie 
230 235 240 245 

get tec cgc ctg cat gat teg gta ctg cag ace ttg gcg ctg att caa 883 
Ala Ser Arg Leu His Asp Ser Val Leu Gin Thr Leu Ala Leu lie Gin 
250 255 260 

aag egt gee gac gac ccc gee gaa gtc gee cgc ctg gee cgc ggg cag 931 
Lys Arg Ala Asp Asp Pro Ala Glu Val Ala Arg Leu Ala Arg Gly Gin 
265 270 275 

gaa cgc gag ctg egt caa tgg ctg ttt gat tec caa gat aaa aca cet 979 
Glu Arg Glu Leu Arg Gin Trp Leu Phe Asp Ser Gin Asp Lys Thr Pro 
280 285 290 

caa aca ace ggc act gtc ttt act gcg ttg gag cgc gee tge ggt gaa 1027 
Gin Thr Thr Gly Thr Val Phe Thr Ala Leu Glu Arg Ala Cys Gly Glu 
295 300 305 

gtc gag gat att tac get ctg egt ate gtg cet gtg ace gtg gga ace 1075 
Val Glu Asp lie Tyr Ala Leu Arg He Val Pro Val Thr Val Gly Thr 
310 315 320 325 

gat gaa gcg ctg act gag aaa aeg cag gea gcg gtg atg gea gtc cgc 1123 
Asp Glu Ala Leu Thr Glu Lys Thr Gin Ala Ala Val Met Ala Val Arg 
330 335 340 

gaa gea etc gtg aac gtg gee aag eat gee ggc gtg gaa ace gee gat 1171 
Glu Ala Leu Val Asn Val Ala Lys His Ala Gly Val Glu Thr Ala Asp 
345 350 355 

gtg tac gee gaa att atg etc ggc gaa ctg aac att ttc gtc cgc gac 1219 
Val Tyr Ala Glu He Met Leu Gly Glu Leu Asn He Phe Val Arg Asp 
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360 365 370 

cgc ggt gca gga ttc gac ccc gac aac ate ccc gac ggg cac cac ggg 1267 
Arg Gly Ala Gly Phe Asp Pro Asp Asn lie Pro Asp Gly His His Gly 
375 380 385 

etc gcc gaa tec gte caa ggc cgc gtc gaa ega gee ggc gga aaa gta 1315 
Leu Ala Glu Ser Val Gin Gly Arg Val Glu Arg Ala Gly Gly Lys Val 
390 395 400 405 

cgc ate aaa tet gaa ate ggc gaa ggc acc gaa gtg gca ate aec atg 1363 
Arg lie Lys Ser Glu He Gly Glu Gly Thr Glu Val Ala He Thr Met 
410 415 420 

gat gtg tagttggtcg tacgcgcgtg tct 1392 
Asp Val 



<210> 304 
<211> 423 
<212> PRT 

<213> Corynebacterium glutamieum 
<400> 304 

Met Gly Glu Ser Pro Glu Lys Val Ala Phe Arg Val Phe Pro Asp Gly 
15 10 15 

Leu Val Ser Gin Gly His Asp Met He Glu Asp Met Ser Asn Thr Pro 
20 25 30 

Ala Pro Tyr Thr Pro Gin Pro Ala Gly Gin Ala Val Pro Leu Tyr Pro 
35 40 45 

Thr Phe Thr Arg Ser Arg Asp Gly Arg Val Val Ala Gly Val Ala Ser 
50 55 60 

Gly Leu Ala Lys His Leu Asn Val Ser Val Phe Trp Val Arg Ala Leu 
65 70 75 80 

Leu He Phe Ala Ala Leu Leu Ser Gly Ala Gly Leu Phe Ala Tyr Ala 
85 90 95 

Leu He Trp He Phe Thr Arg He Glu Lys Lys Gly Ser Gly Glu Ala 
100 105 110 

Ser Thr Ser Lys Arg Trp Val Ser Trp Cys Leu Val Leu Leu Ala He 
115 120 125 

Gly Gly Ala Ala Ala Ser Val Met Leu Ser Thr Gly Phe Ala Val Gly 
130 135 140 

Thr Leu Val Pro He Gly Val Val Gly Val Gly Leu Leu Met Val Trp 
145 150 155 160 

Leu Ala Tyr Asp Arg Gly Val Glu Ser Gly Pro Asn Leu Leu He He 
165 170 175 

Ala Thr Gly Gly Val Leu Met Leu Val Ala He Val Leu He Val Met 
180 185 190 



BGI-123CP 




Asn Trp Asn Thr Gin Asp Gly Phe Val Met Ala Leu Val Ala Val Val 
195 200 205 

Leu Thr Leu Val Gly Val Ala Ala Leu Gly Val Pro Leu Trp Val Arg 
210 215 220 

Met Trp Asp Gin Leu Gly Glu Glu Arg Ala Glu Lys Ala Ala Ala Ala 
225 230 235 240 

Glu Arg Ala Asp lie Ala Ser Arg Leu His Asp Ser Val Leu Gin Thr 
245 250 255 

Leu Ala Leu lie Gin Lys Arg Ala Asp Asp Pro Ala Glu Val Ala Arg 
260 265 270 

Leu Ala Arg Gly Gin Glu Arg Glu Leu Arg Gin Trp Leu Phe Asp Ser 
275 280 285 

Gin Asp Lys Thr Pro Gin Thr Thr Gly Thr Val Phe Thr Ala Leu Glu 
290 295 300 

Arg Ala Cys Gly Glu Val Glu Asp lie Tyr Ala Leu Arg lie Val Pro 
305 310 315 320 

Val Thr Val Gly Thr Asp Glu Ala Leu Thr Glu Lys Thr Gin Ala Ala 
325 330 335 

Val Met Ala Val Arg Glu Ala Leu Val Asn Val Ala Lys His Ala Gly 
340 345 350 

Val Glu Thr Ala Asp Val Tyr Ala Glu lie Met Leu Gly Glu Leu Asn 
355 360 365 

lie Phe Val Arg Asp Arg Gly Ala Gly Phe Asp Pro Asp Asn lie Pro 
370 375 380 

Asp Gly His His Gly Leu Ala Glu Ser Val Gin Gly Arg Val Glu Arg 
385 390 395 400 

Ala Gly Gly Lys Val Arg lie Lys Ser Glu lie Gly Glu Gly Thr Glu 
405 410 415 

Val Ala He Thr Met Asp Val 
420 



<210> 305 
<211> 813 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (790) 
<223> RXS00471 

<400> 305 

acgcatcaaa tctgaaatcg gcgaaggcac cgaagtggca atcaccatgg atgtgtagtt 



ggtcgtacgc gcgtgtcttc ggggctgtaa cctgaaaggc atg gtt gat gtg ttt 

Met Val Asp Val Phe 
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ttg gtc gat gac cac tec gtg ttt cgc tec ggc gte aaa gca gaa eta 163 
Leu Val Asp Asp His Ser Val Phe Arg Ser Gly Val Lys Ala Glu Leu 
10 15 20 

ggc aac gcc gtc aca gta gtc ggc gaa gea ggg acg gtg gee gac gee 211 
Gly Asn Ala Val Thr Val Val Gly Glu Ala Gly Thr Val Ala Asp Ala 
25 30 35 

gta gcc ggc ate aag gca age aaa eea gag gta gtg ctt etc gac gte 259 
Val Ala Gly lie Lys Ala Ser Lys Pro Glu Val Val Leu Leu Asp Val 
40 45 50 

cac atg ecc gac ggc ggc ggc etc gea gtg etc eag eag ate aac gae 307 
His Met Pro Asp Gly Gly Gly Leu Ala Val Leu Gin Gin lie Asn Asp 
55 60 65 

tee gat gtg gae ace att tte ttg gca etc agt gte tet gat get gcg 355 
Ser Asp Val Asp Thr lie Phe Leu Ala Leu Ser Val Ser Asp Ala Ala 
70 75 80 85 

gaa gat gtc ate gcc ate ate cgt ggc ggt gee agg gga tac gtg acc 403 
Glu Asp Val lie Ala lie lie Arg Gly Gly Ala Arg Gly Tyr Val Thr 
90 95 100 

aaa tea ate tee ggt gaa gaa etc ate gaa gcc ate aac cgc gtg aaa 451 
Lys Ser lie Ser Gly Glu Glu Leu lie Glu Ala lie Asn Arg Val Lys 
105 110 115 

tec ggc gac gca ttc tte tea eea cgc etg gea ggc ttt gtc etc gac 499 
Ser Gly Asp Ala Phe Phe Ser Pro Arg Leu Ala Gly Phe Val Leu Asp 
120 125 130 

gcc ttc gcc gee ecc gat tee gca get ggc gca ggc att gtc gac gca 547 
Ala Phe Ala Ala Pro Asp Ser Ala Ala Gly Ala Gly lie Val Asp Ala 
135 140 145 

ecc gaa aaa gac gcc gee gta gaa tec gga aaa ate etc gae gac cca 595 
Pro Glu Lys Asp Ala Ala Val Glu Ser Gly Lys lie Leu Asp Asp Pro 
150 155 160 165 

gtt gtc gac gcc etc acc cgc cgc gaa etc gaa gte etc cgc eta eta 643 
Val Val Asp Ala Leu Thr Arg Arg Glu Leu Glu Val Leu Arg Leu Leu 
170 175 180 

gee cgc ggc tac ace tac aaa gaa ate ggc aaa gaa etg ttc att tee 691 
Ala Arg Gly Tyr Thr Tyr Lys Glu lie Gly Lys Glu Leu Phe lie Ser 
185 190 195 

gtc aaa acc gtg gaa ace eae gee tea aac att etg egg aaa acc caa 739 
Val Lys Thr Val Glu Thr His Ala Ser Asn lie Leu Arg Lys Thr Gin 
200 205 210 

caa tec aac cgc eae gcg ttg acc egg tgg get cac teg agg gat ctt 787 
Gin Ser Asn Arg His Ala Leu Thr Arg Trp Ala His Ser Arg Asp Leu 
215 220 225 



gac taatggegge taaaaagagt ggc 

Asp 

230 



813 
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<210> 306 
<211> 230 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 306 

Met Val Asp Val Phe Leu Val Asp Asp His Ser Val Phe Arg Ser Gly 
15 10 15 

Val Lys Ala Glu Leu Gly Asn Ala Val Thr Val Val Gly Glu Ala Gly 
20 25 30 

Thr Val Ala Asp Ala Val Ala Gly lie Lys Ala Ser Lys Pro Glu Val 
35 40 45 

Val Leu Leu Asp Val His Met Pro Asp Gly Gly Gly Leu Ala Val Leu 
50 55 60 

Gin Gin lie Asn Asp Ser Asp Val Asp Thr lie Phe Leu Ala Leu Ser 
65 70 75 80 

Val Ser Asp Ala Ala Glu Asp Val lie Ala lie lie Arg Gly Gly Ala 
85 90 95 

Arg Gly Tyr Val Thr Lys Ser lie Ser Gly Glu Glu Leu lie Glu Ala 
100 105 110 

lie Asn Arg Val Lys Ser Gly Asp Ala Phe Phe Ser Pro Arg Leu Ala 
115 120 125 

Gly Phe Val Leu Asp Ala Phe Ala Ala Pro Asp Ser Ala Ala Gly Ala 
130 135 140 

Gly lie Val Asp Ala Pro Glu Lys Asp Ala Ala Val Glu Ser Gly Lys 
145 150 155 160 

lie Leu Asp Asp Pro Val Val Asp Ala Leu Thr Arg Arg Glu Leu Glu 
165 170 175 

Val Leu Arg Leu Leu Ala Arg Gly Tyr Thr Tyr Lys Glu lie Gly Lys 
180 185 190 

Glu Leu Phe lie Ser Val Lys Thr Val Glu Thr His Ala Ser Asn lie 
195 200 205 

Leu Arg Lys Thr Gin Gin Ser Asn Arg His Ala Leu Thr Arg Trp Ala 
210 215 220 

His Ser Arg Asp Leu Asp 
225 230 



<210> 307 
<211> 708 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
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<222> (101) . . (685) 
<223> RXS00481 

<400> 307 

gtccataaaa ataatgtgcc tacaagaaat ttatagtatc ccatgagtta atatttttaa 60 

aaataaactt tatctgactt tgtagaaaaa ggtgattact atg ctg aat atg cag 115 

Met Leu Asn Met Gin 
1 5 

gaa cca gat aaa ate cat ccg gca gaa cct aca ctt cgt aat att tat 163 
Glu Pro Asp Lys lie His Pro Ala Glu Pro Thr Leu Arg Asn lie Tyr 
10 15 20 

gac gtt aaa act agt gat ccc aaa agt gaa tta gtt gat cgt tct ggc 211 
Asp Val Lys Thr Ser Asp Pro Lys Ser Glu Leu Val Asp Arg Ser Gly 
25 30 35 

atg teg gaa gaa gac att gcg caa att ggg egg eta atg aaa teg ttg 259 
Met Ser Glu Glu Asp lie Ala Gin lie Gly Arg Leu Met Lys Ser Leu 
40 45 50 

gee agt ctt cgc gat gtg gaa cgt agt att ggt gaa gee teg gca cgt 307 
Ala Ser Leu Arg Asp Val Glu Arg Ser lie Gly Glu Ala Ser Ala Arg 
55 60 65 

tat atg gag eta agt gee cct gat atg ega get ttg eac tat ttg att 355 
Tyr Met Glu Leu Ser Ala Pro Asp Met Arg Ala Leu His Tyr Leu lie 
70 75 80 85 

gtg gcg ggc aat gcg ggc gaa gtg gtg act cca gga atg ctt gga get 403 
Val Ala Gly Asn Ala Gly Glu Val Val Thr Pro Gly Met Leu Gly Ala 
90 95 100 

eac ctt aag ctt tee ccg gca tct gta aca aag aeg ctt aat agg eta 451 
His Leu Lys Leu Ser Pro Ala Ser Val Thr Lys Thr Leu Asn Arg Leu 
105 110 115 

gaa aaa ggt ggg cat att gtt cgt aat gtg eac ccc gtc gac cgc agg 499 
Glu Lys Gly Gly His lie Val Arg Asn Val His Pro Val Asp Arg Arg 
120 125 130 

get ttc gee etc atg gtc act gat gee act cgt gga gag gcg atg egg 547 
Ala Phe Ala Leu Met Val Thr Asp Ala Thr Arg Gly Glu Ala Met Arg 
135 140 145 

aeg ctt ggt aag cat cag gcg cgt cgt ttt gat get get aaa cga tta 595 
Thr Leu Gly Lys His Gin Ala Arg Arg Phe Asp Ala Ala Lys Arg Leu 
150 155 160 165 

act cca caa gag cgt gaa gtg gtt ate cga ttc ctt cag gat atg gca 643 
Thr Pro Gin Glu Arg Glu Val Val lie Arg Phe Leu Gin Asp Met Ala 
170 175 180 

cag gag tta tec ctt aat aat gca cca tgg etc aac aeg gag 685 
Gin Glu Leu Ser Leu Asn Asn Ala Pro Trp Leu Asn Thr .Glu 
185 190 195 

tagatgaeca tctacgttaa tta 708 
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<210> 308 
<211> 195 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 308 

Met Leu Asn Met Gin Glu Pro Asp Lys lie His Pro Ala Glu Pro Thr 
15 10 15 

Leu Arg Asn lie Tyr Asp Val Lys Thr Ser Asp Pro Lys Ser Glu Leu 
20 25 30 

Val Asp Arg Ser Gly Met Ser Glu Glu Asp lie Ala Gin lie Gly Arg 
35 40 45 

Leu Met Lys Ser Leu Ala Ser Leu Arg Asp Val Glu Arg Ser lie Gly 
50 55 60 

Glu Ala Ser Ala Arg Tyr Met Glu Leu Ser Ala Pro Asp Met Arg Ala 
65 70 75 80 

Leu His Tyr Leu lie Val Ala Gly Asn Ala Gly Glu Val Val Thr Pro 
85 90 95 

Gly Met Leu Gly Ala His Leu Lys Leu Ser Pro Ala Ser Val Thr Lys 
100 105 110 

Thr Leu Asn Arg Leu Glu Lys Gly Gly His lie Val Arg Asn Val His 
115 120 125 

Pro Val Asp Arg Arg Ala Phe Ala Leu Met Val Thr Asp Ala Thr Arg 
130 135 140 

Gly Glu Ala Met Arg Thr Leu Gly Lys His Gin Ala Arg Arg Phe Asp 
145 150 155 160 

Ala Ala Lys Arg Leu Thr Pro Gin Glu Arg Glu Val Val lie Arg Phe 
165 170 175 

Leu Gin Asp Met Ala Gin Glu Leu Ser Leu Asn Asn Ala Pro Trp Leu 
180 185 190 

Asn Thr Glu 
195 



<210> 309 
<211> 579 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (556) 
<223> RXS00649 

<400> 309 

gtatttgatc tgtggtgtgg ctgattcggg aggactcgat gacattatgt gtatggtaca 60 



cattttgtgc aagatgcaat agctggcaaa ctggagagcc atg age acc gac ccc 115 

Met Ser Thr Asp Pro 
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atc gcg gcc ttg gaa tac gaa tec acc ate tte gee cgt cac egg aat 
lie Ala Ala Leu Glu Tyr Glu Ser Thr lie Phe Ala Arg His Arg Asn 

t r\ 1 c on 



163 



10 15 20 



caa tae aec ggc caa gca ggt aeg aat get ggc gtc etc gat tec age 211 
Gin Tyr Thr Gly Gin Ala Gly Thr Asn Ala Gly Val Leu Asp Ser Ser 
25 30 35 

ggc tae aac eta etc aeg ctg etc cag tta cgt ggc cce tec acc ate 259 
Gly Tyr Asn Leu Leu Thr Leu Leu Gin Leu Arg Gly Pro Ser Thr lie 
40 45 50 

ggc gaa etc age gee ate aec ggc eta gae gca tet acc ett aac cgt 307 
Gly Glu Leu Ser Ala lie Thr Gly Leu Asp Ala Ser Thr Leu Asn Arg 
55 60 65 

cag aca aaa gee eta eta acc aaa gga ttt gtc gaa cgc ate cea gat 355 
Gin Thr Lys Ala Leu Leu Thr Lys Gly Phe Val Glu Arg' lie Pro Asp 
70 75 80 85 

eec gac ggt gga ate get egg aaa tte cac cce ace gac etc ggc aat 403 
Pro Asp Gly Gly lie Ala Arg Lys Phe His Pro Thr Asp Leu Gly Asn 
90 95 100 

gaa ctg etc aac gag gaa cgc aca tee age caa gaa aaa tat gee gag 451 
Glu Leu Leu Asn Glu Glu Arg Thr Ser Ser Gin Glu Lys Tyr Ala Glu 
105 110 115 

tta ett tea gac tgg eec gaa gag gat eta cgc acc tte gtc aaa ett 4 99 
Leu Leu Ser Asp Trp Pro Glu Glu Asp Leu Arg Thr Phe Val Lys Leu 
120 125 130 

ett gaa aaa eta aat aaa gee gtg gag aca cgc gtc gga aag cat tgg 54 7 
Leu Glu Lys Leu Asn Lys Ala Val Glu Thr Arg Val Gly Lys His Trp 
135 140 145 

ceg cgc cce tgaetcagce caagecagag eec 579 

Pro Arg Pro 

150 



<210> 310 
<211> 152 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 310 

Met Ser Thr Asp Pro lie Ala Ala Leu Glu Tyr Glu Ser Thr lie Phe 
15 10 15 

Ala Arg His Arg Asn Gin Tyr Thr Gly Gin Ala Gly Thr Asn Ala Gly 
20 25 30 

Val Leu Asp Ser Ser Gly Tyr Asn Leu Leu Thr Leu Leu Gin Leu Arg 
35 40 45 



Gly Pro Ser Thr lie Gly Glu Leu Ser Ala lie Thr Gly Leu Asp Ala 
50 55 " 60 
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Ser Thr Leu Asn Arg Gin Thr Lys Ala Leu Leu Thr Lys Gly Phe Val 
65 70 75 80 

Glu Arg lie Pro Asp Pro Asp Gly Gly lie Ala Arg Lys Phe His Pro 
85 90 95 

Thr Asp Leu Gly Asn Glu Leu Leu Asn Glu Glu Arg Thr Ser Ser Gin 
100 105 110 

Glu Lys Tyr Ala Glu Leu Leu Ser Asp Trp Pro Glu Glu Asp Leu Arg 
115 120 125 

Thr Phe Val Lys Leu Leu Glu Lys Leu Asn Lys Ala Val Glu Thr Arg 
130 135 140 

Val Gly Lys His Trp Pro Arg Pro 
145 150 



<210> 311 
<211> 759 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (736) 

<223> RXS00650 

<400> 311 

aaggctagac taaagtacga ttcatctgct catcgatact cttgaaggcg cattttcatt 60 

cgaaacgaag tgcgccattg ggaaggacct agttcaaaca atg att cgc gtg ctg 115 

Met lie Arg Val Leu 
1 5 

ctt get gat gac cac gaa ate gtg agg cte gga etc ega get gtg etg 163 
Leu Ala Asp Asp His Glu lie Val Arg Leu Gly Leu Arg Ala Val Leu 
10 15 20 

gaa age gee gag gae att gaa gtg gtg gge gaa gtc tee ace gee gaa 211 
Glu Ser Ala Glu Asp lie Glu Val Val Gly Glu Val Ser Thr Ala Glu 
25 30 35 

ggt gcg gtg cag gea gee caa gaa gge gga ate gac gtc ate ttg atg 259 
Gly Ala Val Gin Ala Ala Gin Glu Gly Gly lie Asp Val lie Leu Met 
40 45 50 

gae etc ega ttc gge ccc gge gtc caa gga ace eag gtt tec aca gge 307 
Asp Leu Arg Phe Gly Pro Gly Val Gin Gly Thr Gin Val Ser Thr Gly 
55 60 65 

gca gac gee ace gea gee ate aag ega aac ate gat aae ceg eea aaa 355 
Ala Asp Ala Thr Ala Ala lie Lys Arg Asn lie Asp Asn Pro Pro Lys 
70 75 80 85 

gtc ctg gtc gtg ace aac tae gae ace gac aca gac ate etc gge gea 403 
Val Leu Val Val Thr Asn Tyr Asp Thr Asp Thr Asp lie Leu Gly Ala 
90 95 100 



ate gaa gee gge gca ctg gge tae ctg cte aaa gae gee cca ceg age 



451 
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Ile Glu Ala Gly Ala Leu Gly Tyr Leu Leu Lys Asp Ala Pro Pro Ser 
105 110 115 

gaa etc ctg gca gca gta cga tec gca gca gaa ggt gac tec aca ctg 4 99 

Glu Leu Leu Ala Ala Val Arg Ser Ala Ala Glu Gly Asp Ser Thr Leu 

120 125 130 

tea ecc atg gtt gcg aac egc ctg atg act cgc gtg cgc aec cee aaa 547 

Ser Pro Met Val Ala Asn Arg Leu Met Thr Arg Val Arg Thr Pro Lys 
135 140 145 

aec tea etc aee cca cgt gaa ctg gaa gtt etc aag ctg gtt gee ggt 595 

Thr Ser Leu Thr Pro Arg Glu Leu Glu Val Leu Lys Leu Val Ala Gly 
150 155 160 165 

gga tec tee aac cgc gac att ggc egt ate etc ttc etc tea gaa gee 643 

Gly Ser Ser Asn Arg Asp lie Gly Arg lie Leu Phe Leu Ser Glu Ala 
170 175 180 

acg gtg aaa tec cac etc gtg eac ate tae gac aag etc ggc gtg egg 691 

Thr Val Lys Ser His Leu Val His lie Tyr Asp Lys Leu Gly Val Arg 
185 190 195 

tea egt aec tee get gtc gca gee gca cgt gag cag ggg ctg ctg 736 

Ser Arg Thr Ser Ala Val Ala Ala Ala Arg Glu Gin Gly Leu Leu 

200 205 210 

tagegggggt tgetgeaagg ett 759 



<210> 312 
<211> 212 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 312 

Met lie Arg Val Leu Leu Ala Asp Asp His Glu lie Val Arg Leu Gly 
15 10 15 

Leu Arg Ala Val Leu Glu Ser Ala Glu Asp lie Glu Val Val Gly Glu 
20 25 30 

Val Ser Thr Ala Glu Gly Ala Val Gin Ala Ala Gin Glu Gly Gly lie 
35 40 45 

Asp Val lie Leu Met Asp Leu Arg Phe Gly Pro Gly Val Gin Gly Thr 
50 55 60 

Gin Val Ser Thr Gly Ala Asp Ala Thr Ala Ala lie Lys Arg Asn lie 
65 70 75 80 

Asp Asn Pro Pro Lys Val Leu Val Val Thr Asn Tyr Asp Thr Asp Thr 
85 90 95 

Asp lie Leu Gly Ala lie Glu Ala Gly Ala Leu Gly Tyr Leu Leu Lys 
100 105 110 

Asp Ala Pro Pro Ser Glu Leu Leu Ala Ala Val Arg Ser Ala Ala Glu 
115 120 125 

Gly Asp Ser Thr Leu Ser Pro Met Val Ala Asn Arg Leu Met Thr Arg 
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130 135 140 

Val Arg Thr Pro Lys Thr Ser Leu Thr Pro Arg Glu Leu Glu Val Leu 
145 150 155 160 

Lys Leu Val Ala Gly Gly Ser Ser Asn Arg Asp lie Gly Arg lie Leu 
165 170 175 

Phe Leu Ser Glu Ala Thr Val Lys Ser His Leu Val His lie Tyr Asp 
180 185 190 

Lys Leu Gly Val Arg Ser Arg Thr Ser Ala Val Ala Ala Ala Arg Glu 
195 200 205 

Gin Gly Leu Leu 
210 



<210> 313 
<211> 1026 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1003) 
<223> RXS00657 

<400> 313 

gtgcggatcg ggtatccgcg ctacacttag aggtgttaga gatcatgagt ttccacgaac 60 

tgtaacgcag gattcaccaa tcaatgaaag gtcgaccgac atg age act gaa gac 115 

Met Ser Thr Glu Asp 
1 5 

att gtc gtc gta gca gta gat ggc teg gac gcc tea aaa caa get gtt 163 
He Val Val Val Ala Val Asp Gly Ser Asp Ala Ser Lys Gin Ala Val 
10 15 20 

egg tgg get gea aat ace gee aac aaa cgt ggc att eea ett ege ttg 211 
Arg Trp Ala Ala Asn Thr Ala Asn Lys Arg Gly He Pro Leu Arg Leu 
25 30 35 

get tee age tae aee atg cct eag tte etc tac gea gag gga atg gtt 259 
Ala Ser Ser Tyr Thr Met Pro Gin Phe Leu Tyr Ala Glu Gly Met Val 
40 45 50 . 

cca eea caa gag ett tte gat gac etc eag gee gaa gee ctg gaa aag 307 
Pro Pro Gin Glu Leu Phe Asp Asp Leu Gin Ala Glu Ala Leu Glu Lys 
55 60 65 

att aae gaa gee cgt gac ate gcc cat gag gta gcg eea gaa ate aag 355 
He Asn Glu Ala Arg Asp He Ala His Glu Val Ala Pro Glu He Lys 
70 75 80 85 

ate ggg cac aec ate get gaa ggc agt cce ate gac atg ctg ttg gaa 403 
He Gly His Thr He Ala Glu Gly Ser Pro He Asp Met Leu Leu Glu 
90 95 100 



atg tet cce gat gee aca atg ate gtc atg ggt tee cge gga etc ggc 
Met Ser Pro Asp Ala Thr Met He Val Met Gly Ser Arg Gly Leu Gly 
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105 110 115 

gga etc tec gga atg gtc atg ggc tec gtc tee ggt gea gtg gtc age 4 99 
Gly Leu Ser Gly Met Val Met Gly Ser Val Ser Gly Ala Val Val Ser 
120 125 130 

eac gea aag tgt cca gtc gtt gtt gtc cgt gaa gae age gea gtc aac 547 
His Ala Lys Cys Pro Val Val Val Val Arg Glu Asp Ser Ala Val Asn 
135 140 145 

gaa gae age aag tac gge eca gtc gtc gtc ggt gtg gat ggc tec gaa 595 
Glu Asp Ser Lys Tyr Gly Pro Val Val Val Gly Val Asp Gly Ser Glu 
150 155 160 165 

gtc tee caa eag gea ace gaa tac gea ttt gcg gaa get gaa get egt 643 
Val Ser Gin Gin Ala Thr Glu Tyr Ala Phe Ala Glu Ala Glu Ala Arg 
170 175 180 

gge gcc gaa etc gtt gea gtt eac ace tgg atg gae atg cag gta cag 691 
Gly Ala Glu Leu Val Ala Val His Thr Trp Met Asp Met Gin Val Gin 
185 190 195 

gea tea ett gea ggt ett gea get get caa cag cag tgg gat gaa gtg 739 
Ala Ser Leu Ala Gly Leu Ala Ala Ala Gin Gin Gin Trp Asp Glu Val 
200 205 210 

gaa cgt cag caa acc gae atg etg ate gaa egc etc gea cca ctg gtg 787 
Glu Arg Gin Gin Thr Asp Met Leu lie Glu Arg Leu Ala Pro Leu Val 
215 220 225 

gaa aag tac cca agt gta acc gtc aag aag ate ate acc cgt gae egc 835 
Glu Lys Tyr Pro Ser Val Thr Val Lys Lys lie lie Thr Arg Asp Arg 
230 235 240 245 

cca gtt egc gea ett gea gaa gea tet gaa aac gcg cag etc eta gtc 883 
Pro Val Arg Ala Leu Ala Glu Ala Ser Glu Asn Ala Gin Leu Leu Val 
250 255 260 

gtt ggt tee eat ggt egt gge gga ttt aag gge atg etc ett ggc tee 931 
Val Gly Ser His Gly Arg Gly Gly Phe Lys Gly Met Leu Leu Gly Ser 
265 270 275 

acc tec egc gea etg ctg caa tec gea ccg tgc cca atg atg gtg gtt 979 
Thr Ser Arg Ala Leu Leu Gin Ser Ala Pro Cys Pro Met Met Val Val 
280 285 290 

egc eca cct gag aag att aag aag tagtttettt taagtttega tgc 1026 
Arg Pro Pro Glu Lys lie Lys Lys 
295 300 



<210> 314 
<211> 301 
<212> PRT 

<213> Corynebaeterium glutamieum 
<400> 314 

Met Ser Thr Glu Asp lie Val Val Val Ala Val Asp Gly Ser Asp Ala 
15 10 15 



Ser Lys Gin Ala Val Arg Trp Ala Ala Asn Thr Ala Asn Lys Arg Gly 
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20 25 30 

lie Pro Leu Arg Leu Ala Ser Ser Tyr Thr Met Pro Gin Phe Leu Tyr 
35 40 45 

Ala Glu Gly Met Val Pro Pro Gin Glu Leu Phe Asp Asp Leu Gin Ala 
50 55 60 

Glu Ala Leu Glu Lys lie Asn Glu Ala Arg Asp lie Ala His Glu Val 
65 70 75 80 

Ala Pro Glu lie Lys lie Gly His Thr lie Ala Glu Gly Ser Pro lie 
85 90 95 

Asp Met Leu Leu Glu Met Ser Pro Asp Ala Thr Met He Val Met Gly 
100 105 110 

Ser Arg Gly Leu Gly Gly Leu Ser Gly Met Val Met Gly Ser Val Ser 
115 120 125 

Gly Ala Val Val Ser His Ala Lys Cys Pro Val Val Val Val Arg Glu 
130 135 140 

Asp Ser Ala Val Asn Glu Asp Ser Lys Tyr Gly Pro Val Val Val Gly 
145 150 155 160 

Val Asp Gly Ser Glu Val Ser Gin Gin Ala Thr Glu Tyr Ala Phe Ala 
165 170 175 

Glu Ala Glu Ala Arg Gly Ala Glu Leu Val Ala Val His Thr Trp Met 
180 185 190 

Asp Met Gin Val Gin Ala Ser Leu Ala Gly Leu Ala Ala Ala Gin Gin 
195 200 205 

Gin Trp Asp Glu Val Glu Arg Gin Gin Thr Asp Met Leu He Glu Arg 
210 215 220 

Leu Ala Pro Leu Val Glu Lys Tyr Pro Ser Val Thr Val Lys Lys He 
225 230 235 240 

He Thr Arg Asp Arg Pro Val Arg Ala Leu Ala Glu Ala Ser Glu Asn 
245 250 255 

Ala Gin Leu Leu Val Val Gly Ser His Gly Arg Gly Gly Phe Lys Gly 
260 265 270 

Met Leu Leu Gly Ser Thr Ser Arg Ala Leu Leu Gin Ser Ala Pro Cys 
275 280 285 

Pro Met Met Val Val Arg Pro Pro Glu Lys He Lys Lys 
290 295 300 



<210> 315 
<211> 1752 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
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<222> (101) . . (1729) 
<223> RXS00719 

<400> 315 

cagatgatgc acacatcgtg gacacctctg atatgaccat ggatcaagta cttgatcacc 60 

tcatccacct agtggaagcc tccgctgaaa ggagcaacca gtg act gat aaa cac 115 

Val Thr Asp Lys His 
1 5 

acc atg cct ggt gaa gag gac gac acc gta ttc gtc tac cac acc cac 163 
Thr Met Pro Gly Glu Glu Asp Asp Thr Val Phe Val Tyr His Thr His 
10 15 20 

aaa ggc gaa atg gac gtc gaa ggt gcg ttt get gac gaa gaa gaa eta 211 
Lys Gly Glu Met Asp Val Glu Gly Ala Phe Ala Asp Glu Glu Glu Leu 
25 30 35 

gca cca cac ggc ggt tgg get tec gea gat ttc' gac cea gea gaa ttc 259 
Ala Pro His Gly Gly Trp Ala Ser Ala Asp Phe Asp Pro Ala Glu Phe 
40 45 50 

ggc tac gaa gac tct gac gat gac ttc gat gca gag gac ttt gac gaa 307 
Gly Tyr Glu Asp Ser Asp Asp Asp Phe Asp Ala Glu Asp Phe Asp Glu 
55 60 65 

aca gag ttc tec aac cct gat ttc ggc gaa gac tac tct gat gaa gac 355 
Thr Glu Phe Ser Asn Pro Asp Phe Gly Glu Asp Tyr Ser Asp Glu Asp 
70 75 80 85 

tgg gaa gaa ate gag acc gca ttc gga ttc gac cca age cac ctt gaa 403 
Trp Glu Glu lie Glu Thr Ala Phe Gly Phe Asp Pro Ser His Leu Glu 
90 95 100 

gaa get etc tgc aeg gtc get ate gtc gga ege cca aat gtt ggt aaa 451 
Glu Ala Leu Cys Thr Val Ala lie Val Gly Arg Pro Asn Val Gly Lys 
105 110 115 

tea acc ttg gtg aac ege ttt att gga egt ega gaa gca gtc gtg gaa 499 
Ser Thr Leu Val Asn Arg Phe lie Gly Arg Arg Glu Ala Val Val Glu 
120 125 130 

gat ttc cec ggc gta acc egt gac cgc ate tec tac ate tct gac tgg 547 
Asp Phe Pro Gly Val Thr Arg Asp Arg lie Ser Tyr lie Ser Asp Trp 
135 140 145 

ggt gga cac egt ttc tgg gtt cag gac aca ggc gga tgg gat cct aac 595 
Gly Gly His Arg Phe Trp Val Gin Asp Thr Gly Gly Trp Asp Pro Asn 
150 155 160 165 

gtc aag ggc ate cac gea teg ate gea cag caa gea gaa gtt get atg 643 
Val Lys Gly lie His Ala Ser He Ala Gin Gin Ala Glu Val Ala Met 
170 175 180 

age act gee gat gtc ate gta ttc gtc gtg gac acc aag gtg ggc ate 691 
Ser Thr Ala Asp Val He Val Phe Val Val Asp Thr Lys Val Gly He 
185 190 195 



acc gaa act gac tea gtg atg gca gca aaa etg ttg cgc teg gaa gtg 739 
Thr Glu Thr Asp Ser Val Met Ala Ala Lys Leu Leu Arg Ser Glu Val 
200 205 210 
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cca gtg ate ttg gtt gcg aac aaa ttc gac tec gac age cag tgg get 787 

Pro Val lie Leu Val Ala Asn Lys Phe Asp Ser Asp Ser Gin Trp Ala 
215 220 225 

gac atg get gag ttc tac age etc ggc ctt ggc gat cca tac cca gtt 835 

Asp Met Ala Glu Phe Tyr Ser Leu Gly Leu Gly Asp Pro Tyr Pro Val 

230 235 240 245 

tea gee cag eat gga cgt ggt ggc get gac gtt ttg gac aaa gte ctt 883 

Ser Ala Gin His Gly Arg Gly Gly Ala Asp Val Leu Asp Lys Val Leu 
250 255 260 

gaa etc ttc eea gaa gag eet cge tee aag tec ate gtg gaa ggc cet 931 

Glu Leu Phe Pro Glu Glu Pro Arg Ser Lys Ser lie Val Glu Gly Pro 
265 270 275 

cgt cgt gte gee ctt gtg ggt aag cca aac gtg ggt aag tct tea ctg 979 

Arg Arg Val Ala Leu Val Gly Lys Pro Asn Val Gly Lys Ser Ser Leu 
280 285 290 

etc aac aag ttt get ggc gag ace cge tct gte gtg gac aat gtt gea 1027 

Leu Asn Lys Phe Ala Gly Glu Thr Arg Ser Val Val Asp Asn Val Ala 
295 300 305 

gga ace ace gtt gac ccc gtt gac tec ctg att cag ctg gat caa aaa 1075 

Gly Thr Thr Val Asp Pro Val Asp Ser Leu lie Gin Leu Asp Gin Lys 

310 315 320 325 

ctg tgg aaa ttc gtg gat act get ggt ctt cge aaa aag gte aag act 1123 

Leu Trp Lys Phe Val Asp Thr Ala Gly Leu Arg Lys Lys Val Lys Thr 
330 335 340 

gea tct ggc cac gag tac tac gea tea ctg cgt ace cac ggt gee ate 1171 

Ala Ser Gly His Glu Tyr Tyr Ala Ser Leu Arg Thr His Gly Ala lie 
345 350 355 

gat gea get gag ctg tgt gtt ttg ctt ate gat tec tec gaa cec ate 1219 

Asp Ala Ala Glu Leu Cys Val Leu Leu lie Asp Ser Ser Glu Pro lie 
360 365 370 

ace gag cag gat cag cge gtg etc gea atg ate ace gat gee ggt aag 1267 

Thr Glu Gin Asp Gin Arg Val Leu Ala Met lie Thr Asp Ala Gly Lys 
375 380 385 

gea ctg gtt att gcg ttc aac aag tgg gat etc atg gat gaa gat cge 1315 

Ala Leu Val lie Ala Phe Asn Lys Trp Asp Leu Met Asp Glu Asp Arg 

390 395 400 405 

cge ate gat ttg gat cge gaa ctt gat etc cag ttg gea cac gtg ect 1363 

Arg lie Asp Leu Asp Arg Glu Leu Asp Leu Gin Leu Ala His Val Pro 
410 415 420 

tgg gea aag cge ate aac ate tec gee aaa ace ggt cgt gea ctg cag 1411 

Trp Ala Lys Arg lie Asn lie Ser Ala Lys Thr Gly Arg Ala Leu Gin 
425 430 435 

cge etc gag cca gea atg ttg gaa gcg etc gac aac tgg gat cge cgt 1459 

Arg Leu Glu Pro Ala Met Leu Glu Ala Leu Asp Asn Trp Asp Arg Arg 
440 445 450 
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atc tec act ggt cag ctg aac acc tgg ctg cgt gaa gca att get gcg 1507 
lie Ser Thr Gly Gin Leu Asn Thr Trp Leu Arg Glu Ala lie Ala Ala 
455 460 465 

aac cca cca cca atg cgt ggc gga cgt ttg cct cga gtg ctg ttt gcc 1555 
Asn Pro Pro Pro Met Arg Gly Gly Arg Leu Pro Arg Val Leu Phe Ala 
470 475 480 485 

acc cag gca tct act cag cca cca gtg ate gta ctg ttc acc acc ggc 1603 
Thr Gin Ala Ser Thr Gin Pro Pro Val lie Val Leu Phe Thr Thr Gly 
490 495 500 

ttc etc gaa gca ggt tac cga cga tac ctg gag cgc aag ttc cgt gaa 1651 
Phe Leu Glu Ala Gly Tyr Arg Arg Tyr Leu Glu Arg Lys Phe Arg Glu 
505 510 515 

cgt ttc ggc ttt gaa ggc act cca gtg cga ate get gtg cgt gtt cgc 1699 
Arg Phe Gly Phe Glu Gly Thr Pro Val Arg lie. Ala Val Arg Val Arg 
520 525 530 

gag cgc cgc ggc aag ggc gga aac aag cag taaagcttga ttttccctaa aag 1752 
Glu Arg Arg Gly Lys Gly Gly Asn Lys Gin 
535 540 



<210> 316 
<211> 543 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 316 

Val Thr Asp Lys His Thr Met Pro Gly Glu Glu Asp Asp Thr Val Phe 
15 10 15 

Val Tyr His Thr His Lys Gly Glu Met Asp Val Glu Gly Ala Phe Ala 
20 25 30 

Asp Glu Glu Glu Leu Ala Pro His Gly Gly Trp Ala Ser Ala Asp Phe 
35 40 45 

Asp Pro Ala Glu Phe Gly Tyr Glu Asp Ser Asp Asp Asp Phe Asp Ala 
50 55 60 

Glu Asp Phe Asp Glu Thr Glu Phe Ser Asn Pro Asp Phe Gly Glu Asp 
65 70 75 80 

Tyr Ser Asp Glu Asp Trp Glu Glu lie Glu Thr Ala Phe Gly Phe Asp 
85 90 95 

Pro Ser His Leu Glu Glu Ala Leu Cys Thr Val Ala lie Val Gly Arg 
100 105 110 

Pro Asn Val Gly Lys Ser Thr Leu Val Asn Arg Phe lie Gly Arg Arg 
115 120 125 

Glu Ala Val Val Glu Asp Phe Pro Gly Val Thr Arg Asp Arg lie Ser 
130 135 140 

Tyr lie Ser Asp Trp Gly Gly His Arg Phe Trp Val Gin Asp Thr Gly 
145 150 155 160 
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Gly Trp Asp Pro 



Ala Glu Val Ala 
180 

Thr Lys Val Gly 
195 

Leu Arg Ser Glu 
210 

Asp Ser Gin Trp 
225 

Asp Pro Tyr Pro 



Leu Asp Lys Val 
260 

lie Val Glu Gly 
275 

Gly Lys Ser Ser 
290 

Val Asp Asn Val 
305 

Gin Leu Asp Gin 



Lys Lys Val Lys 
340 

Thr His Gly Ala 
355 

Ser Ser Glu Pro 
370 

Thr Asp Ala Gly 
385 

Met Asp Glu Asp 



Leu Ala His Val 
420 

Gly Arg Ala Leu 
435 

Asn Trp Asp Arg 
450 

Glu Ala lie Ala 
465 




Asn Val Lys Gly 
165 

Met Ser Thr Ala 



lie Thr Glu Thr 
200 

Val Pro Val lie 
215 

Ala Asp Met Ala 
230 

Val Ser Ala Gin 
245 

Leu Glu Leu Phe 



Pro Arg Arg Val 
280 

Leu Leu Asn Lys 
295 

Ala Gly Thr Thr 
310 

Lys Leu Trp Lys 
325 

Thr Ala Ser Gly 



lie Asp Ala Ala 
360 

lie Thr Glu Gin 
375 

Lys Ala Leu Val 
390 

Arg Arg lie Asp 
405 

Pro Trp Ala Lys 



Gin Arg Leu Glu 
440 

Arg lie Ser Thr 
455 

Ala Asn Pro Pro 
470 
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He His Ala Ser 
170 

Asp Val He Val 
185 

Asp Ser Val Met 



Leu Val Ala Asn 
220 

Glu Phe Tyr Ser 
235 

His Gly Arg Gly 
250 

Pro Glu Glu Pro 
265 

Ala Leu Val Gly 



,Phe Ala Gly Glu 
300 

Val Asp Pro Val 
315 

Phe Val Asp Thr 
330 

His Glu Tyr Tyr 
345 

Glu Leu Cys Val 



Asp Gin Arg Val 
380 

He Ala Phe Asn 
395 

Leu Asp Arg Glu 
410 

Arg He Asn He 
425 

Pro Ala Met Leu 



Gly Gin Leu Asn 
460 

Pro Met Arg Gly 
475 



He Ala Gin Gin 
175 

Phe Val Val Asp 
190 

Ala Ala Lys Leu 
205 

Lys Phe Asp Ser 



Leu Gly Leu Gly 
240 

Gly Ala Asp Val 
255 

Arg Ser Lys Ser 
270 

Lys Pro Asn Val 
285 

Thr Arg Ser Val 



Asp Ser Leu He 
320 

Ala Gly Leu Arg 
335 

Ala Ser Leu Arg 
350 

Leu Leu He Asp 
365 

Leu Ala Met He 



Lys Trp Asp Leu 
400 

Leu Asp Leu Gin 
415 

Ser Ala Lys Thr 
430 

Glu Ala Leu Asp 
445 

Thr Trp Leu Arg 



Gly Arg Leu Pro 
480 
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Arg Val Leu Phe 



Leu Phe Thr Thr 
500 

Arg Lys Phe Arg 
515 

Ala Val Arg Val 
530 



Ala Thr Gin Ala 
485 

Gly Phe Leu Glu 



Glu Arg Phe Gly 
520 

Arg Glu Arg Arg 
535 



Ser Thr Gin Pro 
4 90 

Ala Gly Tyr Arg 
505 

Phe Glu Gly Thr 



Gly Lys Gly Gly 
540 



Pro Val lie Val 
495 • 

Arg Tyr Leu Glu 
510 

Pro Val Arg lie 
525 

Asn Lys Gin 



<210> 317 
<211> 386 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (363) 
<223> RXS00738 

<400> 317 

tgt caa gag gag acg gat ggc ttt ttt gat ttt ggg cgc gat atg egg 4 8 
Cys Gin Glu Glu Thr Asp Gly Phe Phe Asp Phe Gly Arg Asp Met Arg 
15 10 15 

ccc ggt gag cgc egg teg tat ggc act ttg ett aac gae gee acg acg 96 
Pro Gly Glu Arg Arg Ser Tyr Gly Thr Leu Leu Asn Asp Ala Thr Thr 
20 25 30 

eag gtg teg eac ate etc ggc aat gee ttc ace ega tet ggg etc aac 14 4 
Gin Val Ser His lie Leu Gly Asn Ala Phe Thr Arg Ser Gly Leu Asn 
35 40 45 

get gag tae gcg aat ett tat ggt eag geg ttg gtg ggc atg gtg teg 192 
Ala Glu Tyr Ala Asn Leu Tyr Gly Gin Ala Leu Val Gly Met Val Ser 
50 55 60 

atg aeg geg caa tgg tgg ttg gat gag cgc act eeg ccg aag gaa gaa 240 
Met Thr Ala Gin Trp Trp Leu Asp Glu Arg Thr Pro Pro Lys Glu Glu 
65 70 75 80 

gtt gee gea cat att gtt aat ett tgt tgg aat ggt ttg aeg ggg atg 288 
Val Ala Ala His lie Val Asn Leu Cys Trp Asn Gly Leu Thr Gly Met 
85 90 95 

gaa gee gat ccg aag tta act ccc ate agt tet get gag ggt geg att 336 
Glu Ala Asp Pro Lys Leu Thr Pro lie Ser Ser Ala Glu Gly Ala lie 
100 105 110 

ttt ggt caa gaa aag gag agt gaa gcg tgacacctat getcgegggg 383 
Phe Gly Gin Glu Lys Glu Ser Glu Ala 
115 120 

ctg 386 



<210> 318 
<211> 121 
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<212> PRT 

<213> Corynebacterium glutamicuin 
<400> 318 

Cys Gin Glu Glu Thr Asp Gly Phe Phe Asp Phe Gly Arg Asp Met Arg 
15 10 15 

Pro Gly Glu Arg Arg Ser Tyr Gly Thr Leu Leu Asn Asp Ala Thr Thr 
20 25 30 

Gin Val Ser His lie Leu Gly Asn Ala Phe Thr Arg Ser Gly Leu Asn 
35 40 45 

Ala Glu Tyr Ala Asn Leu Tyr Gly Gin Ala Leu Val Gly Met Val Ser 
50 55 60 

Met Thr Ala Gin Trp Trp Leu Asp Glu Arg Thr Pro Pro Lys Glu Glu 
65 70 75 80 

Val Ala Ala His lie Val Asn Leu Cys Trp Asn Gly Leu Thr Gly Met 
85 90 95 

Glu Ala Asp Pro Lys Leu Thr Pro lie Ser Ser Ala Glu Gly Ala lie 
100 105 110 

Phe Gly Gin Glu Lys Glu Ser -GXu Ala 
115 120 



<210> 319 
<211> 783 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (760) 

<223> RXS01082 

<400> 319 

ggccttgctt gcgttagttg cagtgcttcc tgaatatgct tctgaaacgg ttgtcgagca 60 



cacttatcaa acatcggcgg cgaattaaga aggtgaacag ttg acg cag tgg ggt 

Leu Thr Gin Trp Gly 
1 5 



115 



aat tog aat gtt gtg gag gac tat etc aca gca ctt ttc cgt gca gaa 
Asn Ser Asn Val Val Glu Asp Tyr Leu Thr Ala Leu Phe Arg Ala Glu 
10 15 20 



163 



gaa tgg gat gag gaa oca aca aca gga aaa etc get gaa gta att gga 
Glu Trp Asp Glu Glu Pro Thr Thr Gly Lys Leu Ala Glu Val lie Gly 
25 30 35 



211 



gtt acc gca tea acg gtg teg gcg acg etc aaa aaa etc aac cet gag 
Val Thr Ala Ser Thr Val Ser Ala Thr Leu Lys Lys Leu Asn Pro Glu 
40 45 50 



259 



ggc ttc gte aat tac cgt ccc tac ggg gac ate gag ctg acg ecc gca 
Gly Phe Val Asn Tyr Arg Pro Tyr Gly Asp lie Glu Leu Thr Pro Ala 
55 60 65 



307 
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ggt cga gac ate gcc ate aac gtg ate agg egg egc egg ate att gag 355 
Gly Arg Asp lie Ala lie Asn Val lie Arg Arg Arg Arg lie lie Glu 
70 75 80 85 

aee tat etg tet gag aag ctt gga tta ggc get cat gaa eta cac ggc 403 
Thr Tyr Leu Ser Glu Lys Leu Gly Leu Gly Ala His Glu Leu His Gly 
90 95 100 

gag gea gat tta tta gag cae gea gtg tet cea etg gtg ttg gag aag 451 
Glu Ala Asp Leu Leu Glu His Ala Val Ser Pro Leu Val Leu Glu Lys 
105 110 115 

atg ttt eag gea gtg ggc tat cea acg ttg gat cct eac ggg gat cec 4 99 
Met Phe Gin Ala Val Gly Tyr Pro Thr Leu Asp Pro His Gly Asp Pro 
120 125 130 

ate cec ace gaa tet ggg gag atg ace ate aat gat gga etc atg ctt 547 
lie Pro Thr Glu Ser Gly Glu Met Thr lie Asn Asp Gly Leu Met Leu 
135 140 145 

ttg gga eta aaa get ggc gea tet gee acg gtt aca egt gtt agg gac 595 
Leu Gly Leu Lys Ala Gly Ala Ser Ala Thr Val Thr Arg Val Arg Asp 
150 155 160 165 

gga aac cea tea gtg- gtt egg tae etc act gga gtg gga att ace gtg 643 
Gly Asn Pro Ser Val Val Arg Tyr Leu Thr Gly Val Gly lie Thr Val 
170 175 180 

ggc aca acg gtc acg gtc gtt gaa get ctt age gat att gee aca etg 691 
Gly Thr Thr Val Thr Val Val Glu Ala Leu Ser Asp lie Ala Thr Leu 
185 190 195 

egc etg cag ate ggg gaa atg ttt caa gac att cec ctt ' gea gtg gea 739 
Arg Leu Gin lie Gly Glu Met Phe Gin Asp lie Pro Leu Ala Val Ala 
200 205 210 

aac gea gtg egc gta tea cgt tagttcagcg tgeecagege get 783 
Asn Ala Val Arg Val Ser Arg 
215 220 



<210> 320 
<211> 220 
<212> PRT 

<213> Corynebacteriuiti glutamieum 
<400> 320 

Leu Thr Gin Trp Gly Asn Ser Asn Val Val Glu Asp Tyr Leu Thr Ala 
15 10 15 

Leu Phe Arg Ala Glu Glu Trp Asp Glu Glu Pro Thr Thr Gly Lys Leu 
20 25 30 

Ala Glu Val He Gly Val Thr Ala Ser Thr Val Ser Ala Thr Leu Lys 
35 40 45 

Lys Leu Asn Pro Glu Gly Phe Val Asn Tyr Arg Pro Tyr Gly Asp He 
50 55 60 

Glu Leu Thr Pro Ala Gly Arg Asp He Ala He Asn Val He Arg Arg 
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es 70 75 80 

Arg Arg lie lie Glu Thr Tyr Leu Ser Glu Lys Leu Gly Leu Gly Ala 
85 90 95 

His Glu Leu His Gly Glu Ala Asp Leu Leu Glu His Ala Val Ser Pro 
100 105 110 

Leu Val Leu Glu Lys Met Phe Gin Ala Val Gly Tyr Pro Thr Leu Asp 
115 120 125 

Pro His Gly Asp Pro He Pro Thr Glu Ser Gly Glu Met Thr He Asn 
130 135 140 

Asp Gly Leu Met Leu Leu Gly Leu Lys Ala Gly Ala Ser Ala Thr Val 
145 150 155 160 

Thr Arg Val Arg Asp Gly Asn Pro Ser .Val Val Arg Tyr Leu Thr Gly 
165 170 175 

Val Gly He Thr Val Gly Thr Thr Val Thr Val Val Glu Ala Leu Ser 
180 185 ' 190 

Asp He Ala Thr Leu Arg Leu Gin He Gly Glu Met Phe Gin Asp He 
195 200 205 

Pro Leu Ala Val Ala Asn Ala Val Arg Val Ser Arg 
210 215 220 



<210> 321 
<211> 570 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (547) 

<223> RXS01123 

<400> 321 

aaagagcagt gatttttccc gatccccccc tggccgccta gcggaaatta ttgataccgc 60 

gtggcggttg gtggaaacac gtggctgggc gaatgtgagc atg cga acc ctg gcc 115 

Met Arg Thr Leu Ala 
1 5 

gcg gag eta aat ate aag gcg ccg teg etg tae aag cat gta aaa acg 163 
Ala Glu Leu Asn He Lys Ala Pro Ser Leu Tyr Lys His Val Lys Thr 
10 15 20 

cgc gag gat ate gcc gca cac ate gcc acg aag gea ttt att cag ctg 211 
Arg Glu Asp He Ala Ala His He Ala Thr Lys Ala Phe He Gin Leu 
25 30 35 

ggg caa age ctg cat gaa cat tgt gaa agt gtg gag gat ttg ctt gcg 259 
Gly Gin Ser Leu His Glu His Cys Glu Ser Val Glu Asp Leu Leu Ala 
40 45 50 



gaa tac cgc tec atg get egg gaa aat cca aat att tae egg ctt etc 
Glu Tyr Arg Ser Met Ala Arg Glu Asn Pro Asn He Tyr Arg Leu Leu 



307 



BGI-123CP 




55 60 65 

acc agt tea gag ttc ccc cgc gag eta ctt cca gaa ggc eta gaa act 355 
Thr Ser Ser Glu Phe Pro Arg Glu Leu Leu Pro Glu Gly Leu Glu Thr 
70 75 80 85 

tgg gca gga acg cca ttc tac ctg gtc acc ggc cae gat ccg ate aag 4 03 
Trp Ala Gly Thr Pro Phe Tyr Leu Val Thr Gly His Asp Pro lie Lys 
90 95 100 

ggt caa gca ctg tgg gca ttc gcg cae ggc atg gee ate ctg gaa ate 4 51 
Gly Gin Ala Leu Trp Ala Phe Ala His Gly Met Ala lie Leu Glu lie 
105 110 115 

gae gee cga ttc gee ggc ccc aac aat gga tee ccc gcg gat ggc gtg 4 99 
Asp Ala Arg Phe Ala Gly Pro Asn Asn Gly Ser Pro Ala Asp Gly Val 
120 125 130 

tgg gag ate ggc gcg egg gca ttt gae aca caa gta ttc gac caa ggc 547 
Trp Glu lie Gly Ala Arg Ala Phe Asp Thr Gin Val Phe Asp Gin Gly 
135 140 145 

tgagcaaaaa ggcgctaagc tgt 570 

<210> 322 . 
<211> 149 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 322 

Met Arg Thr Leu Ala Ala Glu Leu Asn lie Lys Ala Pro Ser Leu Tyr 
15 10 15 

Lys His Val Lys Thr Arg Glu Asp lie Ala Ala His lie Ala Thr Lys 
20 25 30 

Ala Phe lie Gin Leu Gly Gin Ser Leu His Glu His Cys Glu Ser Val 
35 40 45 

Glu Asp Leu Leu Ala Glu Tyr Arg Ser Met Ala Arg Glu Asn Pro Asn 
50 55 60 

lie Tyr Arg Leu Leu Thr Ser Ser Glu Phe Pro Arg Glu Leu Leu Pro 
65 70 75 80 

Glu Gly Leu Glu Thr Trp Ala Gly Thr Pro Phe Tyr Leu Val Thr Gly 
85 90 95 

His Asp Pro lie Lys Gly Gin Ala Leu Trp Ala Phe Ala His Gly Met 
100 105 110 

Ala lie Leu Glu lie Asp Ala Arg Phe Ala Gly Pro Asn Asn Gly Ser 
115 120 125 

Pro Ala Asp Gly Val Trp Glu lie Gly Ala Arg Ala Phe Asp Thr Gin 
130 135 140 



Val Phe Asp Gin Gly 
145 
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<210> 323 
<211> 732 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (709) 

<223> RXS01189 

<400> 323 

agccggaatg acgctcattg tgtcccgcga agacgaccag ttcagcgtcc gcatgctcat 60 

taatgcacct gcaaatacac ctgcagaaaa ggaagcttaa atg att tec att tec 115 

Met lie Ser lie Ser 
1 5 

ate gee gae gac gaa gee ctg ate gea age tee etg gea ace ttg etc 163 
lie Ala Asp Asp ,Glu Ala Leu lie Ala Ser Ser Leu Ala Thr Leu Leu 
10 15 20 

age ttg gaa cec gat tta gac gtc cga cct ace gea gga tec ggt gaa 211 
Ser Leu Glu Pro Asp Leu Asp Val Arg Pro Thr Ala Gly Ser Gly Glu 
25 30 35 

gaa etc att gaa acg tgg gcg gat cea age aae ega ace gat gta tge 259 
Glu Leu lie Glu Thr Trp Ala Asp Pro Ser Asn Arg Thr Asp Val Cys 
40 45 50 

gtc ctt gac ett caa etc gga ggc ate gac ggc ate gae ace gee ace 307 
Val Leu Asp Leu Gin Leu Gly Gly lie Asp Gly lie Asp Thr Ala Thr 
55 60 65 

egg etc atg gaa ace ace cea gat ttg gee gtg etc ate gtg ace age 355 
Arg Leu Met Glu Thr Thr Pro Asp Leu Ala Val Leu lie Val Thr Ser 
70 75 80 85 

eac gee agg cec ega caa etc aaa cge gcg ctt gea gea ggt gtt tta 403 
His Ala Arg Pro Arg Gin Leu Lys Arg Ala Leu Ala Ala Gly Val Leu 
90 95 100 

gga ttc ttg cec aaa aca tec acc gea gat gaa ttc gee acc gea ate 451 
Gly Phe Leu Pro Lys Thr Ser Thr Ala Asp Glu Phe Ala Thr Ala lie 
105 110 115 

cge ace gtt eac get gga cga cgc tac ate gac cec gaa eta gee gee 4 99 
Arg Thr Val His Ala Gly Arg Arg Tyr lie Asp Pro Glu Leu Ala Ala 
120 125 130 

atg acg ate age gee ggt gaa tec cea tta ace aae cgt gaa gaa gaa 547 
Met Thr lie Ser Ala Gly Glu Ser Pro Leu Thr Asn Arg Glu Glu Glu 
135 140 145 

gtc etc gaa eta gea ggc caa gga eta age gee gaa gaa att gcg gtg 595 
Val Leu Glu Leu Ala Gly Gin Gly Leu Ser Ala Glu Glu lie Ala Val 
150 155 160 165 



gea gcg eac etc gcg ccg gga acc acc cge aae tat tta tee caa get 643 
Ala Ala His Leu Ala Pro Gly Thr Thr Arg Asn Tyr Leu Ser Gin Ala 
170 175 180 
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atg aca aaa gta ggc gcg cag aat cgc ttt gaa gcg ttc acg cgc gcc 691 
Met Thr Lys Val Gly Ala Gin Asn Arg Phe Glu Ala Phe Thr Arg Ala 
185 190 195 

agg gaa ttg ggc tgg ttg tagcttgtgg cttatctcct att 732 
Arg Glu Leu Gly Trp Leu 
200 



<210> 324 
<211> 203 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 324 

Met lie Ser lie Ser lie Ala Asp Asp Glu Ala Leu lie Ala Ser Ser 
15 10 15 

Leu Ala Thr Leu Leu Ser Leu Glu Pro Asp Leu Asp Val Arg Pro Thr 
20 25 30 

Ala Gly Ser Gly Glu Glu Leu lie Glu Thr Trp Ala Asp Pro Ser Asn 
35 40 45 

Arg Thr Asp Val Cys Val Leu Asp Leu Gin Leu Gly Gly lie Asp, Gly 
50 55 60 

lie Asp Thr Ala Thr Arg Leu Met Glu Thr Thr Pro Asp Leu Ala Val 
65 70 75 80 

Leu lie Val Thr Ser His Ala Arg Pro Arg Gin Leu Lys Arg Ala Leu 
85 90 95 

Ala Ala Gly Val Leu Gly Phe Leu Pro Lys Thr Ser Thr Ala Asp Glu 
100 105 110 

Phe Ala Thr Ala lie Arg Thr Val His Ala Gly Arg Arg Tyr lie Asp 
115 120 125 

Pro Glu Leu Ala Ala Met Thr lie Ser Ala Gly Glu Ser Pro Leu Thr 
130 135 140 

Asn Arg Glu Glu Glu Val Leu Glu Leu Ala Gly Gin Gly Leu Ser Ala 
145 150 155 160 

Glu Glu lie Ala Val Ala Ala His Leu Ala Pro Gly Thr Thr Arg Asn 
165 170 175 

Tyr Leu Ser Gin Ala Met Thr Lys Val Gly Ala Gin Asn Arg Phe Glu 
180 185 190 

Ala Phe Thr Arg Ala Arg Glu Leu Gly Trp Leu 
195 200 



<210> 325 
<211> 900 
<212> DNA 

<213> Corynebacterium glutamicum 
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<220> 

<221> CDS 

<222> (101) . . (877) 

<223> RXS01242 

<400> 325 

cgccggcaac caaatgaggc ttttgggcgt tggacagtga gacaatgggt aagaaattcg 60 

gacatattta gtaaattggc tttttgcttt aaggagtgac atg tac gca gag gag 115 

Met Tyr Ala Glu Glu 
1 5 

cgc cgt cga cag att gcc tea tta acg gca gtt gag gga cgt gta aat 163 
Arg Arg Arg Gin lie Ala Ser Leu Thr Ala Val Glu Gly Arg Val Asn 
10 15 20 

gtc aca gaa tta gcg ggc cga ttc gat gtc act gca gag acg att cga 211 
Val Thr Glu Leu Ala Gly Arg Phe Asp Val Thr Ala Glu Thr He Arg 
25 30 35 

cga gac ctt gcg gtg eta gac cgc gag gga att gtt cac cgc gtt cac 259 
Arg Asp Leu Ala Val Leu Asp Arg Glu Gly He Val His Arg Val His 
40 45 50 

ggt ggc gca gta gcc acc caa tct ttc caa acc aca gag ttg age ttg 307 
Gly Gly Ala Val Ala Thr Gin Ser Phe Gin Thr Thr Glu ■ Leu Ser Leu 
55 60 65 

gat act cgt ttc agg tct gca teg tea gca aag tac tec att gcc aag 355 
Asp Thr Arg Phe Arg Ser Ala Ser Ser Ala Lys Tyr Ser He Ala Lys 
70 75 80 85 

gca gcg atg cag ttc etg ecc get gag cat ggc gga ctg ttc etc gat 403 
Ala Ala Met Gin Phe Leu Pro Ala Glu His Gly Gly Leu Phe Leu Asp 
90 95 100 

gcg gga act act gtt act get ttg gcc gat etc att tct gag cat ect 451 
Ala Gly Thr Thr Val Thr Ala Leu Ala Asp Leu He Ser Glu His Pro 
105 110 115 

age tec aag cag tgg teg ate gtg ace aac tge etc cec ate gca ctt 4 99 
Ser Ser Lys Gin Trp Ser He Val Thr Asn Cys Leu Pro He Ala Leu 
120 125 130 

aat ctg gcc aac gcc ggg ctt gat gat gtc cag ctg ctt gga gga age 547 
Asn Leu Ala Asn Ala Gly Leu Asp Asp Val Gin Leu Leu Gly Gly Ser 
135 140 145 

gtt cgc gcg ate ace cag get gtt gtg ggt gac act gcg ctt cgt act 595 
Val Arg Ala He Thr Gin Ala Val Val Gly Asp Thr Ala Leu Arg Thr 
150 155 160 165 

etc gcg ctg atg cgt gcg gat gta gtg ttc ate ggc acc aac gcg ttg 643 
Leu Ala Leu Met Arg Ala Asp Val Val Phe He Gly Thr Asn Ala Leu 
170 175 180 

acg ttg gat cac gga ttg tct acg, gcc gat tec caa gag get gcc atg 691 
Thr Leu Asp His Gly Leu Ser Thr Ala Asp Ser Gin Glu Ala Ala Met 
185 190 195 



aaa tct gcg atg ate acc aac gcc cac aag gtg gtg gtg ttg tgt gac 



739 
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Lys Ser Ala Met lie Thr Asn Ala His Lys Val Val Val Leu Cys Asp 
200 205 210 

tec acc aag atg ggc acc gac tac etc gtg age ttt ggc gea ate age 787 
Ser Thr Lys Met Gly Thr Asp Tyr Leu Val Ser Phe Gly Ala lie Ser 
215 220 225 

gat ate gat gtg gtg gtc ace gat geg ggt gca cea gca agt ttc gtt 835 
Asp lie Asp Val Val Val Thr Asp Ala Gly Ala Pro Ala Ser Phe Val 
230 235 240 245 

gag eag ttg cga gaa egc gat gta gaa gtt gtg att gca gaa 877 
Glu Gin Leu Arg Glu Arg Asp Val Glu Val Val lie Ala Glu 
250 - 255 

tgattcttae agtcaetgca agt 900 

<210> 326 
<211> 259 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 326 

Met Tyr Ala Glu Glu Arg Arg Arg Gin lie Ala Ser Leu Thr Ala Val 
1 5 10. 15 

Glu Gly Arg Val Asn Val Thr Glu Leu Ala Gly Arg Phe Asp Val Thr 
20 25 30 

Ala Glu Thr lie Arg Arg Asp Leu Ala Val Leu Asp Arg Glu Gly lie 
35 40 45 

Val His Arg Val His Gly Gly Ala Val Ala Thr Gin Ser Phe Gin Thr 
50 55 60 

Thr Glu Leu Ser Leu Asp Thr Arg Phe Arg Ser Ala Ser Ser Ala Lys 
65 70 75 80 

Tyr Ser lie Ala Lys Ala Ala Met Gin Phe Leu Pro Ala Glu His Gly 
85 90 95 

Gly Leu Phe Leu Asp Ala Gly Thr Thr Val Thr Ala Leu Ala Asp Leu 
100 105 110 

lie Ser Glu His Pro Ser Ser Lys Gin Trp Ser lie Val Thr Asn Cys 
115 120 125 

Leu Pro lie Ala Leu Asn Leu Ala Asn Ala Gly Leu Asp Asp Val Gin 
130 135 140 

Leu Leu Gly Gly Ser Val Arg Ala lie Thr Gin Ala Val Val Gly Asp 
145 150 155 160 

Thr Ala Leu Arg Thr Leu Ala Leu Met Arg Ala Asp Val Val Phe lie 
165 170 175 

Gly Thr Asn Ala Leu Thr Leu Asp His Gly Leu Ser Thr Ala Asp Ser 
180 185 190 

Gin Glu Ala Ala Met Lys Ser Ala Met lie Thr Asn Ala His Lys Val 
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195 

Val Val Leu Cys 
210 

Phe Gly Ala lie 
225 

Pro Ala Ser Phe 
lie Ala Glu 



200 

Asp Ser Thr Lys 
215 

Ser Asp lie Asp 
230 

Val Glu Gin Leu 
245 



Met Gly Thr Asp 
220 

Val Val Val Thr 
235 

Arg Glu Arg Asp 
250 



205 

Tyr Leu Val Ser 

Asp Ala Gly Ala 
240 

Val Glu Val Val 
255 



<210> 327 
<211> 753 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (730) 

<223> RXS01607 

<400> 327 

gggctgaagg gctgggcgga acaataatta ttgaatctac aatcggatcg ggaactggaa 60 

tttccgcccg ttttccctat ccacaaaagg accaagataa gtg ate cgt att ctg 115 

Val lie Arg lie Leu 

1 5 

ttg get gat gat cat cec gtt gtt cgc gca gge ctt gee tec ttg ctg 163 

Leu Ala Asp Asp His Pro Val Val Arg Ala Gly Leu Ala Ser Leu Leu 

10 15 20 

gtg agt gaa gat gat ttt gag ata gtg gac atg gtg ggc acc cca gat 211 
Val Ser Glu Asp Asp Phe Glu lie Val Asp Met Val Gly Thr Pro Asp 
25 30 35 

gat gee gtt gcg cgc gcc geg gaa ggc ggg gtg gat gtg gtg ttg atg 259 
Asp Ala Val Ala Arg Ala Ala Glu Gly Gly Val Asp Val Val Leu Met 
40 45 50 

gat ctg cgt ttt ggt gat caa cca ggc ate gag gtc gcc ggc ggg gta 307 
Asp Leu Arg Phe Gly Asp Gin Pro Gly lie Glu Val Ala Gly Gly Val 
55 60 65 

gag gca acg cgt cgc ate cgt gcg ctg gac aac ccg cca cag gta ctg 355 
Glu Ala Thr Arg Arg lie Arg Ala Leu Asp Asn Pro Pro Gin Val Leu 
70 75 80 85 

gtg gtg acc aac tac tec aca gac ggc gat gtg gtg ggc gca gta tct 403 
Val Val Thr Asn Tyr Ser Thr Asp Gly Asp Val Val Gly Ala Val Ser 
90 95 100 

get ggt gcc gtg ggg tat ttg etc aaa gat age tee cca gaa gat etc 451 
Ala Gly Ala Val Gly Tyr Leu Leu Lys Asp Ser Ser Pro Glu Asp Leu 
105 110 115 



att gcc ggt gtt cgc gat gcc gcg egg gga gaa tea gtg ctt tea aag 
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lie Ala Gly Val Arg Asp Ala Ala Arg Gly Glu Ser Val Leu Ser Lys 
120 125 130 

cag gtc gcc age aag ate atg ggg egg atg aae aae cce atg act get 547 
Gin Val Ala Ser Lys lie Met Gly Arg Met Asn Asn Pro Met Thr Ala 
135 140 145 

etc agt gee aga gaa att gaa gtg etg tec ttg gtg gcg caa ggg caa 595 
Leu Ser Ala Arg Glu lie Glu Val Leu Ser Leu Val Ala Gin Gly Gin 
150 155 160 165 

age aat aga gaa ate gge aag aaa ett ttc etc act gag gcc acg gtg 64 3 
Ser Asn Arg Glu lie Gly Lys Lys Leu Phe Leu Thr Glu Ala Thr Val 
170 175 180 

aaa agt cac atg ggg cat gtg ttc aae aag etg gat gtc acc tct aga 691 
Lys Ser His Met Gly His Val Phe Asn Lys Leu Asp Val Thr Ser Arg 
185 190 195 

aca get gcg gta get gaa gee aga cag cge gga att ate tagaegcaca 740 
Thr Ala Ala Val Ala Glu Ala Arg Gin Arg Gly lie lie 
200 205 210 

cgtgttggta acc 753 

<210> 328 
<211> 210 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 328 

Val lie Arg lie Leu Leu Ala Asp Asp His Pro Val Val Arg Ala Gly 
15 10 15 

Leu Ala Ser Leu Leu Val Ser Glu Asp Asp Phe Glu lie Val Asp Met 
20 25 30 

Val Gly Thr Pro Asp Asp Ala Val Ala Arg Ala Ala Glu Gly Gly Val 
35 40 45 

Asp Val Val Leu Met Asp Leu Arg Phe Gly Asp Gin Pro Gly lie Glu 
50 55 60 

Val Ala Gly Gly Val- Glu Ala Thr Arg Arg lie Arg Ala Leu Asp Asn 
65 70 75 80 

Pro Pro Gin Val Leu Val Val Thr Asn Tyr Ser Thr Asp Gly Asp Val 
85 90 95 

Val Gly Ala Val Ser Ala Gly Ala Val Gly Tyr Leu Leu Lys Asp Ser 
100 105 110 

Ser Pro Glu Asp Leu lie Ala Gly Val Arg Asp Ala Ala Arg Gly Glu 
115 120 125 

Ser Val Leu Ser Lys Gin Val Ala Ser Lys lie Met Gly Arg Met Asn 
130 135 140 

Asn Pro Met Thr Ala Leu Ser Ala Arg Glu lie Glu Val Leu Ser Leu 
145 150 155 160 
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Val Ala Gin Gly Gin Ser Asn Arg Glu lie Gly Lys Lys Leu Phe Leu 
165 170 175 

Thr Glu Ala Thr Val Lys Ser His Met Gly His Val Phe Asn Lys Leu 
180 185 190 

Asp Val Thr Ser Arg Thr Ala Ala Val Ala Glu Ala Arg Gin Arg Gly 
195 200 205 

He He 
210 



<210> 329 
<211> 1017 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (994) 

<223> RXS01674 

<400> 329 

cggcgtcgat tccagaaggt ttgtagacat gcttcaaggt tgcgctaatt gaaaagaacg 60 

cggtagacgg tactttcata tccacccata taatgttgat atg gat aat ggg tgg 115 

Met Asp Asn Gly Trp 

1 5 

ccg aac ctg caa act etc gca etc ttt gtg gcg att gtg gaa gag ggg 163 

Pro Asn Leu Gin Thr Leu Ala Leu Phe Val Ala He Val Glu Glu Gly 

10 15 20 

age etc ggt gee ggt get ega aaa gtc gga atg gee caa cet aat gee 211 
Ser Leu Gly Ala Gly Ala Arg Lys Val Gly Met Ala Gin Pro Asn Ala 
25 30 35 

agt egg get ate gca gag ctt gag gca gae atg aaa gee gaa ttg ttg 259 
Ser Arg Ala lie Ala Glu Leu Glu Ala Asp Met Lys Ala Glu Leu Leu 
40 45 50 

gta egt cat cct cga gga tea cat cea aca get get gga ctt gcg ctt 307 
Val Arg His Pro Arg Gly Ser His Pro Thr Ala Ala Gly Leu Ala Leu 
55 60 65 

gtt gag eat teg egc gat ctg ctt caa tet gta caa gaa ttt act gaa 355 
Val Glu His Ser Arg Asp Leu Leu Gin Ser Val Gin Glu Phe Thr Glu 
70 75 80 85 

tgg gtg aca gag gga ega act gag cag eeg ctg aaa ttg eat gtt ggg 4 03 
Trp Val Thr Glu Gly Arg Thr Glu Gin Pro Leu Lys Leu His Val Gly 
90 95 100 

gee agt atg ace att gee gag get eta ett cea get tgg gtt gcg gae 451 
Ala Ser Met Thr He Ala Glu Ala Leu Leu Pro Ala Trp Val Ala Asp 
105 110 115 



atg egc acg egt ttt cet gee tgc egt gtc gae gtc tct gtg atg aat 
Met Arg Thr Arg Phe Pro Ala Cys Arg Val Asp Val Ser Val Met Asn 



499 
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120 125 130 

tct tct caa gta att gaa gcc gtc cag aaa ggg cac ttg caa eta ggt 547 

Ser Ser Gin Val lie Glu Ala Val Gin Lys Gly His Leu Gin Leu Gly 

135 140 145 

ttt att gaa aca ccg cat gtt ccc gta egg ett cat get cgt gtg gtg 595 

Phe lie Glu Thr Pro His Val Pro Val Arg Leu His Ala Arg Val Val 
150 , 155 160 165 

caa gag gac aag ctg att gtg gtg- att tct cct aat cat gag tgg get 643 

Gin Glu Asp Lys Leu lie Val Val lie Ser Pro Asn His Glu Trp Ala 
170 175 180 

aat cgc aeg ggt agg ate agt ett egg gag ttg teg gaa act ccg ctg 691 

Asn Arg Thr Gly Arg lie Ser Leu Arg Glu Leu Ser Glu Thr Pro Leu 
185 190 195 

ata gtg agg gaa gtc ggc tea ggt acc ega gaa gea tta caa gaa tta 739 

lie Val Arg Glu Val Gly Ser Gly Thr Arg Glu Ala Leu Gin Glu Leu 

200 205 210 

ett geg gat tat gac atg get gag ccg att caa gtg tta aac age aat 787 

Leu Ala Asp Tyr Asp Met Ala Glu Pro lie Gin Val Leu Asn Ser Asn 

215 220 225 

get geg gta cgt gtt gtt gtt gaa gea ggg gca ggt cct gea gta ett 835 ■ 

Ala Ala Val Arg Val Val Val Glu Ala Gly Ala Gly Pro Ala Val Leu 
230 235 240 245 

ggt gaa tta gee ttg cgt gat cat ett geg etc ggc agg ctg ttg agt 883 

Gly Glu Leu Ala Leu Arg Asp His Leu Ala Leu Gly Arg Leu Leu Ser 
250 255 260 

gtg cea ttt gaa ggc agt gga gtt act cgt cct ett aca get gtg tgg 931 

Val Pro Phe Glu Gly Ser Gly Val Thr Arg Pro Leu Thr Ala Val Trp 
265 270 275 

agt gga ccc cgc aga ttg ccg att eta geg gga gaa tta gtg tec ate 979 

Ser Gly Pro Arg Arg Leu Pro lie Leu Ala Gly Glu Leu Val Ser lie 

280 285 290 

gea teg aac cac ate tgattttgag ecctggctaa egg 1017 
Ala Ser Asn His lie 
295 



<210> 330 
<211> 298 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 330 

Met Asp Asn Gly Trp Pro Asn Leu Gin Thr Leu Ala Leu Phe Val Ala 
15 10 15 

lie Val Glu Glu Gly Ser Leu Gly Ala Gly Ala Arg Lys Val Gly Met 
20 25 30 

Ala Gin Pro Asn Ala Ser Arg Ala lie Ala Glu Leu Glu Ala Asp Met 
35 40 45 
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Lys Ala Glu Leu Leu Val Arg His Pro Arg Gly Ser His Pro Thr Ala 
50 55 60 

Ala Gly Leu Ala Leu Val Glu His Ser Arg Asp Leu Leu Gin Ser Val 
65 70 75 80 

Gin Glu Phe Thr Glu Trp Val Thr Glu Gly Arg Thr Glu Gin Pro Leu 
85 90 95 

Lys Leu His Val Gly Ala Ser Met Thr lie Ala Glu Ala Leu Leu Pro 
100 105 110 

Ala Trp Val Ala Asp Met Arg Thr Arg Phe Pro Ala Cys Arg Val Asp 
il5 120 125 

Val Ser Val Met Asn Ser Ser Gin Val lie Glu Ala Val Gin Lys Gly 
130 135 140 

His Leu Gin Leu Gly Phe lie Glu Thr Pro His Val Pro Val Arg Leu 
145 150 155 160 

His Ala Arg Val Val Gin Glu Asp Lys Leu lie Val Val lie Ser Pro 
165 170 175 

Asn His Glu Trp Ala Asn Arg Thr Gly Arg lie Ser Leu Arg Glu Leu. 
180 185 190 

Ser Glu Thr Pro Leu lie Val Arg Glu Val Gly Ser Gly Thr Arg Glu 
195 200 205 

Ala Leu Gin Glu Leu Leu Ala Asp Tyr Asp Met Ala Glu Pro lie Gin 
210 215 220 

Val Leu Asn Ser Asn Ala Ala Val Arg Val Val Val Glu Ala Gly Ala 
225 230 235 240 

Gly Pro Ala Val Leu Gly Glu Leu Ala Leu Arg Asp His Leu Ala Leu 
245 250 255 

Gly Arg Leu Leu Ser Val Pro Phe Glu Gly Ser Gly Val Thr Arg Pro 
260 265 270 

Leu Thr Ala Val Trp Ser Gly Pro Arg Arg Leu Pro lie Leu Ala Gly 
275 280 285 

Glu Leu Val Ser lie Ala Ser Asn His lie 
290 295 



<210> 331 
<211> 928 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (928) 

<223> RXS01872 

<400> 331 
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attgcttggc tcatggagtt catcatgcgc caacagcaaa tattagtaaa atgttagaaa 60 

tagctgtttt tgattcactt tgtgcatgta ggctgtgacc atg ggc aac gac ggc 115 

Met Gly Asn Asp Gly 
1 5 

gga gac ctg cga ate gac gac eta cgc age ttc att tea gte get eaa 163 
Gly Asp Leu Arg lie Asp Asp Leu Arg Ser Phe lie Ser Val Ala Gin 
10 15 20 

tea ggc cac eta ace gaa act gee caa aga tta ggc ate ccg cag cce 211 
Ser Gly His Leu Thr Glu Thr Ala Gin Arg Leu Gly lie Pro Gin Pro 
25 30 35 

aca ctt tec aga cga ate age cga gtg gaa aaa cac gea ggc ace cea 259 
Thr Leu Ser Arg Arg lie Ser Arg Val Glu Lys His Ala Gly Thr Pro 
40 45 50 

ett ttc gac cgc gee ggc cgc aaa etc gte etc aac caa cga ggc cac 307 
Leu Phe Asp Arg Ala Gly Arg Lys Leu Val Leu Asn Gin Arg Gly His 
55 60 65 

gee ttc etc aac cac gee age gee ate gte gea gaa ttc aac tec gee 355 
Ala Phe Leu Asn His Ala Ser Ala lie Val Ala Glu Phe Asn Ser Ala 
70 75 80 85 

gea act gaa ate aaa cgc etc atg gac cea gaa aaa ggc aca ate cga 403 
Ala Thr Glu lie Lys Arg Leu Met Asp Pro Glu Lys Gly Thr lie Arg 
90 95 100 

ctg gac ttc atg cat tec ttg ggc act tgg atg gte cce gaa ett ate 451 
Leu Asp Phe Met His Ser Leu Gly Thr Trp Met Val Pro Glu Leu lie 
105 110 115 

cga aca ttc cgc gee gaa cac cce aac gta gaa ttc caa etc cac eaa 499 
Arg Thr Phe Arg Ala Glu His Pro Asn Val Glu Phe Gin Leu His Gin 
120 125 130 

geg gea gea atg etc ctg gta gat cgt gtt ttg get gat gaa act gac 547 
Ala Ala Ala Met Leu Leu Val Asp Arg Val Leu Ala Asp Glu Thr Asp 
135 140 145 

etc gea tta gtt ggc cce aaa cet gee gag gtt ggt ace tet tta ggg 595 
Leu Ala Leu Val Gly Pro Lys Pro Ala Glu Val Gly Thr Ser Leu Gly 
150 155 160 165 

tgg geg cea ctg ctt cgt eaa cga ett gee eta get gtt cce gea gat 643 
Trp Ala Pro Leu Leu Arg Gin Arg Leu Ala Leu Ala Val Pro Ala Asp 
170 175 180 

cac egg ett gee tec ttt tet ggc caa gga gaa ttg ccg ttg att act 691 
His Arg Leu Ala Ser Phe Ser Gly Gin Gly Glu Leu Pro Leu lie Thr 
185 190 195 

geg geg gaa gaa cct ttc gtg geg atg cga gea ggt ttc ggc ace cga 739 
Ala Ala Glu Glu Pro Phe Val Ala Met Arg Ala Gly Phe Gly Thr Arg 
200 205 210 

etc etc atg gat gea tta gee gaa gaa gee ggt ttt gtt cce aat gtg 787 
Leu Leu Met Asp Ala Leu Ala Glu Glu Ala Gly Phe Val Pro Asn Val 
215 220 225 
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gtt ttc gaa tec atg gaa etc ace acc gtc gca ggg ctt gtc age gea 835 
Val Phe Glu Ser Met Glu Leu Thr Thr Val Ala Gly Leu Val Ser Ala 
230 235 240 245 

ggt etc gge gtt ggt gtg gtt ccg atg gat gat ccc tac ctt tec aca 883 
Gly Leu Gly Val Gly Val Val Pro Met Asp Asp Pro Tyr Leu Ser Thr 
250 255 260 

gtg gga ate gtg caa cgc eca ctt agt eca ccc get tat agg gaa 928 
Val Gly lie Val Gin Arg Pro Leu Ser Pro Pro Ala Tyr Arg Glu 
265 270 275 



<210> 332 
<211> 276 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 332 

Met Gly Asn Asp Gly Gly Asp Leu Arg lie Asp Asp Leu Arg Ser Phe 
15 10 15 

lie Ser Val Ala Gin Ser Gly His Leu Thr Glu Thr Ala Gin Arg Leu 
20 25 30 

Gly lie Pro Gin Pro Thr Leu Ser Arg Arg lie Ser Arg Val Glu Lys 
35 40 45 

His Ala Gly Thr Pro Leu Phe Asp Arg Ala Gly Arg Lys Leu Val Leu 
50 55 60 

Asn Gin Arg Gly His Ala Phe Leu Asn His Ala Ser Ala lie Val Ala 
65 70 75 80 

Glu Phe Asn Ser Ala Ala Thr Glu lie Lys Arg Leu Met Asp Pro Glu 
85 90 95 

Lys Gly Thr lie Arg Leu Asp Phe Met His Ser Leu Gly Thr Trp Met 
100 105 110 

Val Pro Glu Leu lie Arg Thr Phe Arg Ala Glu His Pro Asn Val Glu 
115 120 125 

Phe Gin Leu His Gin Ala Ala Ala Met Leu Leu Val Asp Arg Val Leu 
130 135 140 

Ala Asp Glu Thr Asp Leu Ala Leu Val Gly Pro Lys Pro Ala Glu Val 
145 150 155 160 

Gly Thr Ser Leu Gly Trp Ala Pro Leu Leu Arg Gin Arg Leu Ala Leu 
165 170 175 

Ala Val Pro Ala Asp His Arg Leu Ala Ser Phe Ser Gly Gin Gly Glu 
180 185 190 

Leu Pro Leu lie Thr Ala Ala Glu Glu Pro Phe Val Ala Met Arg Ala 
195 200 205 



Gly Phe Gly Thr Arg Leu Leu Met Asp Ala Leu Ala Glu Glu Ala Gly 
210 215 220 
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Phe Val Pro Asn Val Val Phe Glu Ser Met Glu Leu Thr Thr Val Ala 
225 230 235 240 

Gly Leu Val Ser Ala Gly Leu Gly Val Gly Val Val Pro Met Asp Asp 
245 250 255 

Pro Tyr Leu Ser Thr Val Gly lie Val Gin Arg Pro Leu Ser Pro Pro 
260 265 270 



Ala Tyr Arg Glu 
275 



<210> 333 
<211> 597 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (574) 
<223> RXS02117 

<400> 333 

tgaacacaaa ctaccacgtt tattgcatca tgcaacaccc ttgctaggat ataaaatact 60 

ctatgagtcc agacgttttt aaagggagcg aattaccata gtg tct aca gat cca 115 

Val Ser Thr Asp Pro 

1 5 

gaa gag ttc gac caa get gaa acc etc gat eaa etc gcg tat gag ate 163 

Glu Glu Phe Asp Gin Ala Glu Thr Leu Asp Gin Leu Ala Tyr Glu lie 

10 15 20 

ate ctg etc acc egg tat ggt gtc caa aac aca ccg acc aac aag cgc 211 
lie Leu Leu Thr Arg Tyr Gly Val Gin Asn Thr Pro Thr Asn Lys Arg 
25 30 35 

gaa gee ate atg gat cgc age gee etc ate ttg etc ace cgc ctt gac 259 
Glu Ala lie Met Asp Arg Ser Ala Leu lie Leu Leu Thr Arg Leu Asp 
40 45 50 

get caa gga cet atg aca gtt aat gag eta get gaa age ttt gga ctt 307 
Ala Gin Gly Pro Met Thr Val Asn Glu Leu Ala Glu Ser Phe Gly Leu 
55 60 65 

aac gtt tct ace gtg eae cgc eaa etc aaa gca gee att gee aat ggc 355 
Asn Val Ser Thr Val His Arg Gin Leu Lys Ala Ala lie Ala Asn Gly 
70 75 80 85 

tta att gaa gtc gtc gat gat caa gca tge cec get aaa ctt cat cgt 403 
Leu lie Glu Val Val Asp Asp Gin Ala Cys Pro Ala Lys Leu His Arg 
90 • 95 100 

cca act gag ttg ggt aaa gaa aaa ctg cag cag gag ctt ctt gee cgc 451 
Pro Thr Glu Leu Gly Lys Glu Lys Leu Gin Gin Glu Leu Leu Ala Arg 
105 110 115 



cag cag gat etc ace cgc att ctt cat gat tgg gat gag gaa gac att 
Gin Gin Asp Leu Thr Arg lie Leu His Asp Trp Asp Glu Glu Asp lie 



499 
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120 125 130 

aaa acq cat gcc aag eta ttg egg aag cac aat gaa age ttg gaa gaa 547 

Lys Thr His Ala Lys Leu Leu Arg Lys His Asn Glu Ser Leu Glu Glu 
135 140 145 

tac etc gat atg aag tgg ecc ege eee taagtgeeea taaaegeaee tct 597 

Tyr Leu Asp Met Lys Trp Pro Arg Pro 
150 155 



<210> 334 
<211> 158 
<212> PRT 

<213> Corynebacterium glutamieum 
<400> 334 

Val Ser Thr Asp Pro Glu Glu Phe Asp Gin Ala Glu Thr Leu Asp Gin 
15 10 15 

Leu Ala Tyr Glu lie lie Leu Leu Thr Arg Tyr Gly Val Gin Asn Thr 
20 25 30 

Pro Thr Asn Lys Arg Glu Ala lie Met Asp Arg Ser Ala Leu lie Leu 
35 40 . ■ . 45 

Leu Thr Arg Leu Asp Ala Gin Gly Pro Met Thr Val Asn Glu Leu Ala 
50 55 60 

Glu Ser Phe Gly Leu Asn Val Ser Thr Val His Arg Gin Leu Lys Ala 
65 70 75 80 

Ala lie Ala Asn Gly Leu lie Glu Val Val Asp Asp Gin Ala Cys Pro 
85 90 95 

Ala Lys Leu His Arg Pro Thr Glu Leu Gly Lys Glu Lys Leu Gin Gin 
100 105 110 

Glu Leu Leu Ala Arg Gin Gin Asp Leu Thr Arg lie Leu His Asp Trp 
115 120 125 

Asp Glu Glu Asp lie Lys Thr His Ala Lys Leu Leu Arg Lys His Asn 
130 135 140 

Glu Ser Leu Glu Glu Tyr Leu Asp Met Lys Trp Pro Arg Pro 
145 150 155 



<210> 335 
<211> 969 
<212> DNA 

<213> Corynebacterium glutamieum 

<220> 

<221> CDS 

<222> (101) . . (946) 

<223> RXS02288 

<400> 335 

aaeaaeaate taaegceatc atgttataaa aaageaagac etaaeataaa aatgttagaa 60 
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agtgctggat ctaacaacat ttccgtggta actttttcac atg tec caa gtg att 115 

Met Ser Gin Val lie 
1 5 

ccc gcc age tea eaa gaa aag cgt cgt gag cgc ate gtt tct tat gtc 163 
Pro Ala Ser Ser Gin Glu Lys Arg Arg Glu Arg lie Val Ser Tyr Val 
10 15 20 

acc cgt cat gga ttc get cgt gtt gaa gca tta get gag ctt ttt gag 211 
Thr Arg His Gly Phe Ala Arg Val Glu Ala Leu Ala Glu Leu Phe Glu 
25 30 35 

gtc age gca atg acc att cac cgt gat ttg gag gcg etg get gca gac 259 
Val Ser Ala Met Thr lie His Arg Asp Leu Glu Ala Leu Ala Ala Asp 
40 45 50 

aat ttg gtg gag cgc att agg ggt ggc gcg cgt teg gtg teg ccg teg 307 
Asn Leu Val Glu Arg lie Arg Gly Gly Ala Arg Ser Val Ser Pro Ser 
55 60 65 

atg agt gag ttg gca gtg gag cag cgt egg cat ttg cat cgc act gtt 355 
Met Ser Glu Leu Ala Val Glu Gin Arg Arg His Leu His Arg Thr Val 
70 75 80 85 

aaa gag gcg ttg tgt act gca gca gca egg ttg att ccg gag ggc get 403 
Lys Glu Ala Leu Cys Thr Ala Ala Ala Arg Leu lie Pro Glu Gly Ala 
90 95 100 

gtg gtg gcg att gat gat tec acc acg ttg gag tct ttg gtt gag aag 451 
Val Val Ala lie Asp Asp Ser Thr Thr Leu Glu Ser Leu Val Glu Lys 
105 110 115 

ttg ccg cag egg tea eca teg gcg ttg att acg eat tct ttg aag aca 4 99 
Leu Pro Gin Arg Ser Pro Ser Ala Leu lie Thr His Ser Leu Lys Thr 
120 125 130 

atg gcg gat eat cgt gtg cgc gee ggg atg age gat ate cgt ttg att 547 
Met Ala Asp His Arg Val Arg Ala Gly Met Ser Asp lie Arg Leu lie 
135 140 145 

gcg tgt gcg gga ttg tat ttc gcg gag act gat tct ttc ttg ggc aag 595 
Ala Cys Ala Gly Leu Tyr Phe Ala Glu Thr Asp Ser Phe Leu Gly Lys 
150 155 160 165 

gca act tea gcg cag ttg aat gag etg teg gcg gat att tct ttt gtt 643 
Ala Thr Ser Ala Gin Leu Asn Glu Leu Ser Ala Asp lie Ser Phe Val 
170 175 180 

tct acg act gcg gtg cgc get acg ggg gag gtt ccg gcg etg ttt eat 691 
Ser Thr Thr Ala Val Arg Ala Thr Gly Glu Val Pro Ala Leu Phe His 
185 190 195 

cct gat atg gag get get gat acg aag egg gcg ttg att ggg att ggt 739 
Pro Asp Met Glu Ala Ala Asp Thr Lys Arg Ala Leu lie Gly lie Gly 
200 205 210 

age gtg cgt gtg ttg gtg gtg gat tct agt aaa ttt ggt teg get ggt 787 
Ser Val Arg Val Leu Val Val Asp Ser Ser Lys Phe Gly Ser Ala Gly 
215 220 225 
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gtg ttc aag gtt get teg att gag gag ttt gac cae ate ate att gat 835 
Val Phe Lys Val Ala Ser lie Glu Glu Phe Asp His lie lie lie Asp 
230 235 240 245 

cag cag tgc acc egt gag cag egg gat ctt ttg cgt aat teg egc geg 883 
Gin Gin Cys Thr Arg Glu Gin Arg Asp Leu Leu Arg Asn Ser Arg Ala 
250 255 260 

cag ate eat gtg att gae cae aat ggt gat gaa att ttg gat aec cca 931 
Gin lie His Val lie Asp His Asn Gly Asp Glu lie Leu Asp Thr Pro 
265 270 275 

acg gaa gag gat ttt taagatggct ttggttcttg gaa 969 
Thr Glu Glu Asp Phe 
280 



<210> 336 
<211> 282 
<212> PRT 

<213> Corynebacterium glutamieum 
<400> 336 

Met Ser Gin Val lie Pro Ala Ser Ser Gin Glu Lys Arg Arg Glu Arg 
1 5 10 15 

lie Val Ser Tyr Val Thr Arg His Gly Phe Ala Arg Val Glu Ala Leu 
20 25 30 

Ala Glu Leu Phe Glu Val Ser Ala Met Thr lie His Arg Asp Leu Glu 
35 40 45 

Ala Leu Ala Ala Asp Asn Leu Val Glu Arg lie Arg Gly Gly Ala Arg 
50 55 60 

Ser Val Ser Pro Ser Met Ser Glu Leu Ala Val Glu Gin Arg Arg His 
65 70 75 80 

Leu His Arg Thr Val Lys Glu Ala Leu Cys Thr Ala Ala Ala Arg Leu 
85 90 95 

lie Pro Glu Gly Ala Val Val Ala lie Asp Asp Ser Thr Thr Leu Glu 
100 105 110 

Ser Leu Val Glu Lys Leu Pro Gin Arg Ser Pro Ser Ala Leu lie Thr 
115 120 125 

His Ser Leu Lys Thr Met Ala Asp His Arg Val Arg Ala Gly Met Ser 
130 135 140 

Asp lie Arg Leu lie Ala Cys Ala Gly Leu Tyr Phe Ala Glu Thr Asp 
145 150 155 160 

Ser Phe Leu Gly Lys Ala Thr Ser Ala Gin Leu Asn Glu Leu Ser Ala 
165 170 175 

Asp lie Ser Phe Val Ser Thr Thr Ala Val Arg Ala Thr Gly Glu Val 
180 185 190 



Pro Ala Leu Phe His Pro Asp Met Glu Ala Ala Asp Thr Lys Arg Ala 
195 200 205 
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Leu lie Gly lie Gly Ser Val Arg Val Leu Val Val Asp Ser Ser Lys 
210 215 220 

Phe Gly Ser Ala Gly Val Phe Lys Val Ala Ser lie Glu Glu Phe Asp 
225 230 235 240 

His lie lie lie Asp Gin Gin Cys Thr Arg Glu Gin Arg Asp Leu Leu 
245 250 255 

Arg Asn Ser Arg Ala Gin lie His Val lie Asp His Asn Gly Asp Glu 
260 265 270 

lie Leu Asp Thr Pro Thr Glu Glu Asp Phe 
275 280 



<210> 337 
<211> 567 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (544) 

<223> RXS02573 ■ ■ 

<400> 337 

cttccacacg gctctaacta taggaaaaga cggcagcaaa gcattaatcg tcggtaggct 60 

gaagtgaagt actttccgaa agattcacag ggagcatgca atg acg aac aaa acc 115 

Met Thr Asn Lys Thr 

1 5 

atg ctg gtt get ttt gat ggc tea ccg gaa tec egg cgc get ttg gaa 163 

Met Leu Val Ala Phe Asp Gly Ser Pro Glu Ser Arg Arg Ala Leu Glu 

10 15 20 

tat gcg gcg aaa ttg ttg cag ccg cgc acc gtg gaa att tta act gcg 211 
Tyr Ala Ala Lys Leu Leu Gin Pro Arg Thr Val Glu lie Leu Thr Ala 
25 30 35 

tgg gag cca ttg cat egg caa get gcg cgc teg gtt teg ttg ate acc 259 
Trp Glu Pro Leu His Arg Gin Ala Ala Arg Ser Val Ser Leu lie Thr 
40 45 50 

ttg ggg gtg gaa ccc gaa gac ccc gee cat tec get gea eta aaa acc 307 
Leu Gly Val Glu Pro Glu Asp Pro Ala His Ser Ala Ala Leu Lys Thr 
55 60 65 

tge cag gaa ggc gta gag eta gee caa tet eta ggt ctg gaa gcg ega 355 
Cys Gin Glu Gly Val Glu Leu Ala Gin Ser Leu Gly Leu Glu Ala Arg 
70 75 80 85 

gee cac atg gtg gaa tec gea acg gee gtg tgg age gee ate gtt gat 403 
Ala His Met Val Glu Ser Ala Thr Ala Val Trp Ser Ala lie Val Asp 
90 95 100 

get get gac gag etc cgc ccc gac gtg att gtc acc ggc ace cgc ggg 451 
Ala Ala Asp Glu Leu Arg Pro Asp Val lie Val Thr Gly Thr Arg Gly 
105 110 115 
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atc tec gga tgg aaa tec ctg tgg caa tec tec ace tea gac age gtg 499 
lie Ser Gly Trp Lys Ser Leu Trp Gin Ser Ser Thr Ser Asp Ser Val 
120 125 130 

etc cac cac gcc gac gta cca gtt ttt gtc gtt cca ccc ctg gac 544 
Leu His His Ala Asp Val Pro Val Phe Val Val Pro Pro Leu Asp 
135 140 145 

taaaaccgag acgagaacca aga 567 

<210> 338 
<211> 148 
<212> PRT 

<213> Corynebacterium glutamicuin 
<400> 338 

Met Thr Asn Lys Thr Met Leu Val Ala Phe Asp Gly Ser Pro Glu Ser 
15 10 15 

Arg Arg Ala Leu Glu Tyr Ala Ala Lys Leu Leu Gin Pro Arg Thr Val 
20 25 30 

Glu lie Leu Thr Ala Trp Glu Pro Leu His Arg Gin Ala Ala Arg Ser 
35 , 4 0 4 5 

Val Ser Leu lie Thr Leu Gly Val Glu Pro Glu Asp Pro Ala His Ser 
50 55 60 

Ala Ala Leu Lys Thr Cys Gin Glu Gly Val Glu Leu Ala Gin Ser Leu 
65 70 75 80 

Gly Leu Glu Ala Arg Ala His Met Val Glu Ser Ala Thr Ala Val Trp 
85 90 95 

Ser Ala lie Val Asp Ala Ala Asp Glu Leu Arg Pro Asp Val lie Val 
100 105 . 110 

Thr Gly Thr Arg Gly lie Ser Gly Trp Lys Ser Leu Trp Gin Ser Ser 
115 120 125 

Thr Ser Asp Ser Val Leu His His Ala Asp Val Pro Val Phe Val Val 
130 135 140 

Pro Pro Leu Asp 
145 



<210> 339 
<211> 866 
<212> DNA 

<213> Corynebacterium glutamicuin 

<220> 
<221> CDS 
<222> (1) . . (843) 
<223> RXS02627 

<400> 339 

gat gtc act gtg gaa age caa cca gaa cgc gtc gtt gcc ctg ggt tgg 48 
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Asp Val Thr Val Glu Ser Gin Pro Glu Arg Val Val Ala Leu Gly Trp 
15 10 15 

gga gat get gag get gcg ctg gaa ttc ggt gtg cag cct gtg ggt gca 96 
Gly Asp Ala Glu Ala Ala Leu Glu Phe Gly Val Gin Pro Val Gly Ala 
20 25 30 

tea gat tgg etc gca ttc ggt ggt gaa gge gtg gga ecg tgg att gag 14 4 
Ser Asp Trp Leu Ala Phe Gly Gly Glu Gly Val Gly Pro Trp lie Glu 
35 40 45 

gat tet gee tac gat gaa gcg cca gaa ata ate gga aee atg gaa ecg 192 
Asp Ser Ala Tyr Asp Glu Ala Pro Glu lie lie Gly Thr Met Glu Pro 
50 55 60 

gag tat gaa aag att gca geg ctt gaa ecg gat ctg att ttg gac gtg 240 
Glu Tyr Glu Lys lie Ala Ala Leu Glu Pro Asp Leu lie Leu Asp Val 
65 70 75 80 

egc age tet ggc gac cag gaa egc tat gac aag ttg tet tea ate gca 288 
Arg Ser Ser Gly Asp Gin Glu Arg Tyr Asp Lys Leu Ser Ser lie Ala 
85 90 95 

ctg aee ate ggc- gtt eca gaa ggt ggc gat age tae etc ace cca egc 336 
Leu Thr lie Gly Val Pro Glu Gly Gly Asp Ser Tyr Leu Thr Pro Arg 
100 105 110 

get gag eag gta aee atg ate gee act get ctg ggg eag get gaa egt 384 
Ala Glu Gin Val Thr Met lie Ala Thr Ala Leu Gly Gin Ala Glu Arg 
115 120 125 

ggt gaa gaa gtg aae get gaa tae gag cag etc act get gat att egt 432 
Gly Glu Glu Val Asn Ala Glu Tyr Glu Gin Leu Thr Ala Asp lie Arg 
130 135 140 

gea get cac ceg gge tgg eet gag aag ace gcg get get gta tet gca 480 
Ala Ala His Pro Gly Trp Pro Glu Lys Thr Ala Ala Ala Val Ser Ala 
145 150 155 160 

aeg gea ace age tgg ggt gca tac ate aag ggc tec aac egt gta gat 528 
Thr Ala Thr Ser Trp Gly Ala Tyr lie Lys Gly Ser Asn Arg Val Asp 
165 170 175 

act ttg ctg gac ctg ggc ttc cag gaa aac cct gag ctg get aaa cag 576 
Thr Leu Leu Asp Leu Gly Phe Gin Glu Asn Pro Glu Leu Ala Lys Gin 
180 185 190 

caa eet ggc gat aeg ggt ttc tec ate aaa ttc agt gaa gag act ttc 624 
Gin Pro Gly Asp Thr Gly Phe Ser lie Lys Phe Ser Glu Glu Thr Phe 
195 200 205 

ggc gtt gtg gat tee gac ctg gtt gte ggc ttt gee ate ggt atg act 672 
Gly Val Val Asp Ser Asp Leu Val Val Gly Phe Ala lie Gly Met Thr 
210 215 220 

cct gag gaa atg gca gag cag gtt cca tgg cag atg ttg ace gee act 720 
Pro Glu Glu Met Ala Glu Gin Val Pro Trp Gin Met Leu Thr Ala Thr 
225 230 235 240 

egt gac ggc egt tec ttt gtg atg cee egt gag att tec aat geg ttt 768 
Arg Asp Gly Arg Ser Phe Val Met Pro Arg Glu lie Ser Asn Ala Phe 
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245 250 255 

tct ttg ggt tec ccg cag tec act egg ttc gcg tta gae gee ttg gtg 816 

Ser Leu Gly Ser Pro Gin Ser Thr Arg Phe Ala Leu Asp Ala Leu Val 
260 265 270 

cca ctt ctg gag gag cat gca ggg gag tagtggtccg gtggtgcggg cag 866 

Pro Leu Leu Glu Glu His Ala Gly Glu 

275 280 



<210> 340 
<211> 281 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 340 

Asp Val Thr Val Glu Ser Gin Pro Glu Arg Val Val Ala Leu Gly Trp 
15 10 15 

Gly Asp Ala Glu Ala Ala Leu Glu Phe Gly Val Gin Pro Val Gly Ala 
20 25 30 

Ser Asp Trp Leu Ala Phe Gly Gly Glu Gly Val Gly Pro Trp lie Glu 
35 40 45 

Asp Ser Ala Tyr Asp Glu Ala Pro Glu lie lie Gly Thr Met Glu Pro 
50 55 60 

Glu Tyr Glu Lys lie Ala Ala Leu Glu Pro Asp Leu lie Leu Asp Val 
65 • 70 75 80 

Arg Ser Ser Gly Asp Gin Glu Arg Tyr Asp Lys Leu Ser Ser lie Ala 
85 90 95 

Leu Thr lie Gly Val Pro Glu Gly Gly Asp Ser Tyr Leu Thr Pro Arg 
100 105 110 

Ala Glu Gin Val Thr Met lie Ala Thr Ala Leu Gly Gin Ala Glu Arg 
115 120 125 

Gly Glu Glu Val Asn Ala Glu Tyr Glu Gin Leu Thr Ala Asp lie Arg 
130 135 140 

Ala Ala His Pro Gly Trp Pro Glu Lys Thr Ala Ala Ala Val Ser Ala 
145 150 155 160 

Thr Ala Thr Ser Trp Gly Ala Tyr lie Lys Gly Ser Asn Arg Val Asp 
165 170 175 

Thr Leu Leu Asp Leu Gly Phe Gin Glu Asn Pro Glu Leu Ala Lys Gin 
180 185 190 

Gin Pro Gly Asp Thr Gly Phe Ser lie Lys Phe Ser Glu Glu Thr Phe 
195 200 205 

Gly Val Val Asp Ser Asp Leu Val Val Gly Phe Ala lie Gly Met Thr 
210 215 220 



Pro Glu Glu Met Ala Glu Gin Val Pro Trp Gin Met Leu Thr Ala Thr 
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225 230 235 240 

Arg Asp Gly Arg Ser Phe Val Met Pro Arg Glu lie Ser Asn Ala Phe 
245 250 255 

Ser Leu Gly Ser Pro Gin Ser Thr Arg Phe Ala Leu Asp Ala Leu Val 
260 265 270 

Pro Leu Leu Glu Glu His Ala Gly Glu 
275 280 



<210> 341 
<211> 930 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (907) 

<223> RXS02691 

<400> 341 

cttagggctt atctgttttc cagccttgct ttttactagg cgctcctgtc ccgcttcagt 60 

caccaaaacc acacccctgg ttatgaccag atcggctaaa atg aac acc atg cct 115 

Met Asn Thr Met Pro 
1 5 

gac caa ccg etc aac cag gac gga ttc cct acc gca tec aaa ggg gtg 163 
Asp Gin Pro Leu Asn Gin Asp Gly Phe Pro Thr Ala Ser Lys Gly Val 
10 15 20 

gaa ccc gac aac etc ecc gac cgc gtt etc gtg gac ggc ctt aaa cca 211 
Glu Pro Asp Asn Leu Pro Asp Arg Val Leu Val Asp Gly Leu Lys Pro 
25 30 35 

aag cat cag eag ctt cgt gaa att ttg gag gaa ate tgc ace acc cag 259 
Lys His Gin Gin Leu Arg Glu lie Leu Glu Glu lie Cys Thr Thr Gin 
40 45 50 

ctt cag cct ggg gac atg ctg cct ggt gag cgc ate etg gaa gaa aag 307 
Leu Gin Pro Gly Asp Met Leu Pro Gly Glu Arg lie Leu Glu Glu Lys 
55 60 65 

tat ggc gtc age cga att acg gtt cgt egg gcg att ggt gat ctg gtc 355 
Tyr Gly Val Ser Arg lie Thr Val Arg Arg Ala lie Gly Asp Leu Val 
70 75 80 85 

gcg tec ggc agg ttg aag cga get cgc ggc aaa ggt acc ttc gtg gcc 403 
Ala Ser Gly Arg Leu Lys Arg Ala Arg Gly Lys Gly Thr Phe Val Ala 
90 95 100 

cae teg ccg ttg att tec cgc ctg cat ttg gcc teg ttt tee gca gag 451 
His Ser Pro Leu lie Ser Arg Leu His Leu Ala Ser Phe Ser Ala Glu 
105 110 115 



atg gcc gcc cag aag eta teg get acc age agg att ttg agt tct tec 
Met Ala Ala Gin Lys Leu Ser Ala Thr Ser Arg lie Leu Ser Ser Ser 
120 125 130 



499 
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cgc ggt ccc gcc cca gat gat att get gat ttc ttt ggt acc gat cgc 547 
Arg Gly Pro Ala Pro Asp Asp lie Ala Asp Phe Phe Gly Thr Asp Arg 
135 140 145 

gcg gcc cag cac ate acg ttg cgc . cgc ctg cgc ttt gga aat ggt cga 595 
Ala Ala Gin His lie Thr Leu Arg Arg Leu Arg Phe Gly Asn Gly Arg 
150 155 160 165 

ccc tat gcc att gac aac ggt tgg tac aac tec gaa ttc gea cct gac 643 
Pro Tyr Ala lie Asp Asn Gly Trp Tyr Asn Ser Glu Phe Ala Pro Asp 
170 175 180 

ctg ctg gaa aat gat gtg tac aac tec gtg tac tee ate ctg gac cgc 691 
Leu Leu Glu Asn Asp Val Tyr Asn Ser Val Tyr Ser lie Leu Asp Arg 
185 190 195 

gtc tat ggc gtc ccc gtc ace cag gee gag caa acg gtc acc gee gta 739 
Val Tyr Gly Val Pro Val Thr Gin Ala Glu Gin Thr Val Thr Ala Val 
200 205 210 

gea gcc gac gaa gac ace gea egg ctt ctg gac gtc acc ccc ggc gcc 787 
Ala Ala Asp Glu Asp Thr Ala Arg Leu Leu Asp Val Thr Pro Gly Ala 
215 220 225 

cea etc ctt cgt ate ctt cga cag tea ctt tct ggc gat aag ccc gtg 835 
Pro Leu Leu Arg lie Leu Arg Gin Ser Leu Ser Gly Asp Lys Pro Val 
230 235 240 245 

gaa tgg tgc gtt tec ttg tac cga acc gac cga tat tct tta aaa aca 883 
Glu Trp Cys Val Ser Leu Tyr Arg Thr Asp Arg Tyr Ser Leu Lys Thr 
250 255 260 

ttg gtt aca cgc tec gaa gat etc tgacgtgaac ccattttggt ggc 930 
Leu Val Thr Arg Ser Glu Asp Leu 
265 



<210> 342 
<211> 269 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 342 

Met Asn Thr Met Pro Asp Gin Pro Leu Asn Gin Asp Gly Phe Pro Thr 
15 10 15 

Ala Ser Lys Gly Val Glu Pro Asp Asn Leu Pro Asp Arg Val Leu Val 
20 25 30 

Asp Gly Leu Lys Pro Lys His Gin Gin Leu Arg Glu lie Leu Glu Glu 
35 40 45 

lie Cys Thr Thr Gin Leu Gin Pro Gly Asp Met Leu Pro Gly Glu Arg 
50 55 60 

lie Leu Glu Glu Lys Tyr Gly Val Ser Arg lie Thr Val Arg Arg Ala 
65 70 75 80 



lie Gly Asp 



Leu Val 
85 



Ala 



Ser Gly Arg Leu Lys Arg Ala Arg Gly Lys 
90 95 
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Gly Thr Phe Val Ala His Ser Pro Leu lie Ser Arg Leu His Leu Ala 
100 105 110 

Ser Phe Ser Ala* Glu Met Ala Ala Gin Lys Leu Ser Ala Thr Ser Arg 
115 120 125 

lie Leu Ser Ser Ser Arg Gly Pro Ala Pro Asp Asp lie Ala Asp Phe 
130 135 140 

Phe Gly Thr Asp Arg Ala Ala Gin His lie Thr Leu Arg Arg Leu Arg 
145 150 155 160 

Phe Gly Asn Gly Arg Pro Tyr Ala lie Asp Asn Gly Trp Tyr Asn Ser 
165 170 175 

Glu Phe Ala Pro Asp Leu Leu Glu Asn Asp Val Tyr Asn Ser Val Tyr 
180 185 190 

Ser lie Leu Asp Arg Val Tyr Gly Val Pro Val Thr Gin Ala Glu Gin 
195 200 205 

Thr Val Thr Ala Val Ala Ala Asp Glu Asp Thr Ala Arg Leu Leu Asp 
210 215 220 

Val Thr Pro Gly Ala Pro Leu Leu Arg lie Leu Arg Gin Ser Leu Ser 
225 230 235 240 

Gly Asp Lys Pro Val Glu Trp Cys Val Ser Leu Tyr Arg Thr Asp Arg 
245 250 255 

Tyr Ser Leu Lys Thr Leu Val Thr Arg Ser Glu Asp Leu 
260 265 



<210> 343 
<211> 1161 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1138) 

<223> RXS02730 

<400> 343 

ccaacatcgc cttgcacgta ataggttaaa acacaagtga atgtaatcgt ttgcagcaat 60 

cgattacata aaggtagata atgagataaa gcgaggcgct atg gcg acg gaa aaa 115 

Met Ala Thr Glu Lys 

1 5 

ttc cga ccg act ctt aaa gat gtc get cgt caa gca ggt gtc tec ate 163 

Phe Arg Pro Thr Leu Lys Asp Val Ala Arg Gin Ala Gly Val Ser lie 

10 15 20 

gcc aca gca tea cga gca eta gcg gat aat ccg gcg gtt get gca teg 211 
Ala Thr Ala Ser Arg Ala Leu Ala Asp Asn Pro Ala Val Ala Ala Ser 
25 30 35 



act cgt gaa aga ate caa caa tta gcc tct gat ctg ggt tac egg gee 
Thr Arg Glu Arg lie Gin Gin Leu Ala Ser Asp Leu Gly Tyr Arg Ala 



259 
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40 45 50 . 

aat get caa get cgt geg ett cge agt tet cge age aae aee att ggt 307 
Asn Ala Gin Ala Arg Ala Leu Arg Ser Ser Arg Ser Asn Thr lie Gly 
55 60 65 

gtg att gtt ecc agt ttg att aac cat tac ttc gee gca atg gtt act 355 
Val lie Val Pro Ser Leu lie Asn His Tyr Phe Ala Ala Met Val Thr 
70 75 80 85 

gaa att caa age ace gcc age aaa get gga ctt gee acg att ate ace 403 
Glu lie Gin Ser Thr Ala Ser Lys Ala Gly Leu Ala Thr lie lie Thr 
90 95 100 

aac age aat gaa gat geg aee act atg tet ggg tet ttg gag ttt etc 451 
Asn Ser Asn Glu Asp Ala Thr Thr Met Ser Gly Ser Leu Glu Phe Leu 
105 110 115 

aee teg eat ggt gte gat gga ate ate tge gta ect aat gag gaa tge 4 99 
Thr Ser His Gly Val Asp Gly lie lie Cys Val Pro Asn Glu Glu Cys 
120 125 130 

geg aat caa eta gag gac ttg cag aag caa gga atg cea gtg gtg ttg 547 
Ala Asn Gin Leu Glu Asp Leu Gin Lys Gin Gly Met Pro Val Val Leu 
135 140 145 

gtt gac cga gag ctt cea gga gac tec ace ate cea acg geg aee tet 595 
Val Asp Arg Glu Leu Pro Gly Asp Ser Thr lie Pro Thr Ala Thr Ser 
150 155 160 165 

aac ecc caa cea gga ate gcc gca gca gta gaa etc ctg get cac aac 643 
Asn Pro Gin Pro Gly lie Ala Ala Ala Val Glu Leu Leu Ala His Asn 
170 175 180 

aac geg ttg ceg att ggt tac etc tea ggt ecc atg gac acc tea aca 691 
Asn Ala Leu Pro lie Gly Tyr Leu Ser Gly Pro Met Asp Thr Ser Thr 
185 190 195 

ggt aga gag cga tta gag gat ttc aaa gca gee tge gee aae tec aaa 739 
Gly Arg Glu Arg Leu Glu Asp Phe Lys Ala Ala Cys Ala Asn Ser Lys 
200 205 210 

att ggc gaa cag etc gtt ttt ctg ggt ggg tac gaa caa age gtt gga 787 
He Gly Glu Gin Leu Val Phe Leu Gly Gly Tyr Glu Gin Ser Val Gly 
215 220 225 

ttt gaa ggc get acg aaa ttg etc gat caa gga get aaa act ctt ttt 835 
Phe Glu Gly Ala Thr Lys Leu Leu Asp Gin Gly Ala Lys Thr Leu Phe 
230 235 240 245 

gcc ggc gat tet atg atg acg ate ggt gtc att gaa gee tge cat aag 883 
Ala Gly Asp Ser Met Met Thr He Gly Val He Glu Ala Cys His Lys 
250 255 260 

get ggt ttg gtt ate ggc aag gat gtc age gtg att ggt ttt gat aca 931 
Ala Gly Leu Val He Gly Lys Asp Val Ser Val He Gly Phe Asp Thr 
265 270 275 

eat ceg ett ttt gee ctg caa ect eat ceg ttg aca gtg att gat caa 979 
His Pro Leu Phe Ala Leu Gin Pro His Pro Leu Thr Val He Asp Gin 
280 285 290 
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aat gta gaa caa eta gcc caa cga gca gtg tct ate etc ace gaa tta 1027 
Asn Val Glu Gin Leu Ala Gin Arg Ala Val Ser lie Leu Thr Glu Leu 
295 300 305 

att gca ggc acg gta cet age gtg acg aaa act aeg ate ccc act gee 1075 
He Ala Gly Thr Val Pro Ser Val Thr Lys Thr Thr He Pro Thr Ala 
310 315 320 325 

ett att cat egt gaa tea ate ate aae tec act tta agg aag aag gat 1123 
Leu He His Arg Glu Ser He He Asn Ser Thr Leu Arg Lys Lys Asp 
330 335 340 

gga etc ccc aat gag taactcaace ggtacegaca ttg 1161 
Gly Leu Pro Asn Glu 
345 



<210> 344 
<211> 346 
<212> PRT 

<213> Corynebaeterium glutamicum 
<400> 344 

Met Ala Thr Glu Lys Phe Arg Pro Thr Leu Lys Asp Val Ala Arg Gin 
1 5 10 15 

Ala Gly Val Ser He Ala Thr Ala Ser Arg Ala Leu Ala Asp Asn Pro 
20 25 30 

Ala Val Ala Ala Ser Thr Arg Glu Arg He Gin Gin Leu Ala Ser Asp 
35 40 45 

Leu Gly Tyr Arg Ala Asn Ala Gin Ala Arg Ala Leu Arg Ser Ser Arg 
50 55 60 

Ser Asn Thr He Gly Val He Val Pro Ser Leu He Asn His Tyr Phe 
65 70 75 80 

Ala Ala Met Val Thr Glu He Gin Ser Thr Ala Ser Lys Ala Gly Leu 
85 90 95 

Ala Thr He He Thr Asn Ser Asn Glu Asp Ala Thr Thr Met Ser Gly 
100 105 110 

Ser Leu Glu Phe Leu Thr Ser His Gly Val Asp Gly He lie Cys Val 
115 120 125 

Pro Asn Glu Glu Cys Ala Asn Gin Leu Glu Asp Leu Gin Lys Gin Gly 
130 135 140 

Met Pro Val Val Leu Val Asp Arg Glu Leu Pro Gly Asp Ser Thr He 
145 150 155 160 

Pro Thr Ala Thr Ser Asn Pro Gin Pro Gly He Ala Ala Ala Val Glu 
165 170 175 

Leu Leu Ala His Asn Asn Ala Leu Pro He Gly Tyr Leu Ser Gly Pro 
180 185 190 



Met Asp Thr Ser Thr Gly Arg Glu Arg Leu Glu Asp Phe Lys Ala Ala 
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195 200 205 

Cys Ala Asn Ser Lys lie Gly Glu Gin Leu Val Phe Leu Gly Gly Tyr 
210 215 220 

Glu Gin Ser Val Gly Phe Glu Gly Ala Thr Lys Leu Leu Asp Gin Gly 
225 230 235 240 

Ala Lys Thr Leu Phe Ala Gly Asp Ser Met Met Thr lie Gly Val lie 
245 250 255 

Glu Ala Cys His Lys Ala Gly Leu Val lie Gly Lys Asp Val Ser Val 
260 265 270 

lie Gly Phe Asp Thr His Pro Leu Phe Ala Leu Gin Pro His Pro Leu 
275 280 285 

Thr Val lie Asp Gin Asn Val Glu Gin Leu Ala Gin Arg Ala Val Ser 
290 295 300 

lie Leu Thr Glu Leu lie Ala Gly Thr Val Pro Ser Val Thr Lys Thr 
305 310 315 320 

Thr lie Pro Thr Ala Leu lie His Arg Glu Ser lie lie Asn Ser Thr 
325 330 335 

Leu Arg Lys Lys Asp Gly Leu Pro Asn Glu 
340 345 



<210> 345 
<211> 606 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (606) 

<223> RXS02818 

<400> 345 

tec tat tec egg aag ttt ttg acc cag gtg tgg att cga gac aat gtc 48 

Ser Tyr Ser Arg Lys Phe Leu Thr Gin Val Trp lie Arg Asp Asn Val 
1 5 10 15 

ggc gat tat aaa ggc ctt acc gat acg gcg ttc cgt aag aag ctg cag 96 
Gly Asp Tyr Lys Gly Leu Thr Asp Thr Ala Phe Arg Lys Lys Leu Gin 
20 25 30 

cgc gat ctt gcc tac ctg cgc aga gtt ggc gtt ccg att gag cag ttc 144 
Arg Asp Leu Ala Tyr Leu Arg Arg Val Gly Val Pro He Glu Gin Phe 
35 40 45 

acg gtc acc tea ggc ata get gaa ggc cag cag gcg tac cgt ctg gcc 192 
Thr Val Thr Ser Gly He Ala Glu Gly Gin Gin Ala Tyr Arg Leu Ala 
50 55 60 



cag gat tct tat aag etc ecc gag gtc gaa ttc ace cca gat gag gcc 240 
Gin Asp Ser Tyr Lys Leu Pro Glu Val Glu Phe Thr Pro Asp Glu Ala 
65 70 75 80 



BGI-123CP 




gcc gtg ctg ggc atg gca ggg gag atg ggc cat aat cag gaa etc ggc 288 

Ala Val Leu Gly Met Ala Gly Glu Met Gly His Asn Gin Glu Leu Gly 

85 90 95 

gcc ttc gcg cgt teg ggg tgg acc aaa ttg gcg gcc ggc ggc geg cag 336 

Ala Phe Ala Arg Ser Gly Trp Thr Lys Leu Ala Ala Gly Gly Ala Gin 

100 105 110 

cgt gat ctg tec aeg tee aca gee ttg ace aat geg ggc gat tta ggt 384 

Arg Asp Leu Ser Thr Ser Thr Ala Leu Thr Asn Ala Gly Asp Leu Gly 

115 120 125 

tec ttg tct gca aaa acc etc gat gcg ate ate aaa gcc cgc caa ttg 432 

Ser Leu Ser Ala Lys Thr Leu Asp Ala lie lie Lys Ala Arg Gin Leu 

130 135 140 

ggc aag caa ate age tte gaa tae egg cgc gcc ecc aaa gae gee ecc 480 

Gly Lys Gin lie Ser Phe Glu Tyr Arg Arg Ala Pro Lys Asp Ala Pro 

145 150 155 160 

teg ett cga cae atg gat cct tgg ggt ctg gtc cct gag cgc gac cgc 528 

Ser Leu Arg His Met Asp Pro Trp Gly Leu Val Pro Giu Arg Asp Arg 

165 170 175 

ate tae ctg gtc gga tte gae etc gae ege caa gaa gca cgc acc tte 576 

lie Tyr Leu Val Gly Phe Asp Leu Asp Arg Gin Glu Ala Arg Thr Phe 

180 185 190 

ege ate ace ege gtc cgc aac ate aaa etc 606 
Arg lie Thr Arg Val Arg Asn lie Lys Leu 
195 200 



<210> 346 
<211> 202 
<212> PRT 

<213> Corynebaeterium glutamicum 
<400> 346 

Ser Tyr Ser Arg Lys Phe Leu Thr Gin Val Trp lie Arg Asp Asn Val 
15 10 15 

Gly Asp Tyr Lys Gly Leu Thr Asp Thr Ala Phe Arg Lys Lys Leu Gin 
20 25 30 

Arg Asp Leu Ala Tyr Leu Arg Arg Val Gly Val Pro lie Glu Gin Phe 
35 40 45 

Thr Val Thr Ser Gly lie Ala Glu Gly Gin Gin Ala Tyr Arg Leu Ala 
50 55 60 

Gin Asp Ser Tyr Lys Leu Pro Glu Val Glu Phe Thr Pro Asp Glu Ala 
65 70 75 80 

Ala Val Leu Gly Met Ala Gly Glu Met Gly His Asn Gin Glu Leu Gly 
85 90 95 

Ala Phe Ala Arg Ser Gly Trp Thr Lys Leu Ala Ala Gly Gly Ala Gin 
100 105 110 



Arg Asp Leu Ser Thr Ser Thr Ala Leu Thr Asn Ala Gly Asp Leu Gly 
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115 120 125 

Ser Leu Ser Ala Lys Thr Leu Asp Ala lie lie Lys Ala Arg Gin Leu 
130 135 140 

Gly Lys Gin lie Ser Phe Glu Tyr Arg Arg Ala Pro Lys Asp Ala Pro 
145 150 155 160 

Ser Leu Arg His Met Asp Pro Trp Gly Leu Val Pro Glu Arg Asp Arg 
165 170 175 

lie Tyr Leu Val Gly Phe Asp Leu Asp Arg Gin Glu Ala Arg Thr Phe 
180 185 190 

Arg lie Thr Arg Val Arg Asn lie Lys Leu 
195 200 



<210> 347 
<211> 582 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . .'{559) 

<223> RXS02911 

<400> 347 

accgcataca ttaacgtgtt gatcattgcc ctagtatgcg cagtagcggc tgctctgatc 60 

agcagttacc ttttccgcgg aaatccgaag ggagccaata atg cgc act agt aaa 115 

Met Arg Thr Ser Lys 
1 5 

aaa gag atg att ctg cgc acg gcc ate gat tat ate ggc gag tac ago 163 
Lys Glu Met lie Leu Arg Thr Ala lie Asp Tyr lie Gly Glu Tyr Ser 
10 15 20 

etc gag acg ctg agt tac gat teg etc gcc gag gcg ace ggt ctg tec 211 
Leu Glu Thr Leu Ser Tyr Asp Ser Leu Ala Glu Ala Thr Gly Leu Ser 
25 30 35 

aag teg ggc ttg att tat cat ttc ccc age cgc cat gcg ctg ett tta 259 
Lys Ser Gly Leu lie Tyr His Phe Pro Ser Arg His Ala Leu Leu Leu 
40 45 50 

ggc atg cac gag ttg ett gcc gac gac tgg gac aag gaa ttg cgc gac 307 
Gly Met His Glu Leu Leu Ala Asp Asp Trp Asp Lys Glu Leu Arg Asp 
55 60 65 

ata ace cgc gac cca gag gat cca ett gag ega ttg cgc gcc gtc gtg 355 
lie Thr Arg Asp Pro Glu Asp Pro Leu Glu Arg Leu Arg Ala Val Val 
70 75 80 85 

gtt acg ett get gaa aac gtt teg cgc ccc gag ctg gtt ttg ett atg 403 
Val Thr Leu Ala Glu Asn Val Ser Arg Pro Glu Leu Val Leu Leu Met 
90 95 100 



gac gcc ccc tec cac ccg gga ttt ett aac gcc tgg cgc act gta aat 
Asp Ala Pro Ser His Pro Gly Phe Leu Asn Ala Trp Arg Thr Val Asn 



451 
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105 110 115 

cat caa tgg ate ccc gac acc gat gat ctg gaa aac gat gcc cac aaa 499 
His Gin Trp lie Pro Asp Thr Asp Asp Leu Glu Asn Asp Ala His Lys 
120 125 130 

cgc gcc gtc tac tct ggt gca get cgc age ega tgg ect ctt cgt gca 547 
Arg Ala Val Tyr Ser Gly Ala Ala Arg Ser Arg Trp Pro Leu Arg Ala 
135 140 145 

cga tta cat tea tgatgatgtc ctcagcaagt cca 582 

Arg Leu His Ser 

150 



<210> 348 
<211> 153 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 348 

Met Arg Thr Ser Lys Lys Glu Met lie Leu Arg Thr Ala lie Asp Tyr 
15 10 15 

lie Gly Glu Tyr Ser Leu Glu Thr Leu Ser Tyr Asp Ser Leu Ala Glu 

: . ■ 20 25 30 

Ala Thr Gly Leu Ser Lys Ser Gly Leu lie Tyr His Phe Pro Ser Arg 
35 40 45 

His Ala Leu Leu Leu Gly Met His Glu Leu Leu Ala Asp Asp Trp Asp 
50 55 60 

Lys Glu Leu Arg Asp lie Thr Arg Asp Pro Glu Asp Pro Leu Glu Arg 
65 70 75 80 

Leu Arg Ala Val Val Val Thr Leu Ala Glu Asn Val Ser Arg Pro Glu 
85 90 95 

Leu Val Leu Leu Met Asp Ala Pro Ser His Pro Gly Phe Leu Asn Ala 
100 105 110 

Trp Arg Thr Val Asn His Gin Trp lie Pro Asp Thr Asp Asp Leu Glu 
115 120 125 

Asn Asp Ala His Lys Arg Ala Val Tyr Ser Gly Ala Ala Arg Ser Arg 
130 135 140 

Trp Pro Leu Arg Ala Arg Leu His Ser 
145 150 



<210> 349 
<211> 786 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (763) 

<223> RXS03066 
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<400> 349 

aactgttggc atggcgaagt acaatgttcg tgcaactggt cacgtggagc gcatcgtccg 60 

cgaaatcacc gcggcgtaat agcaccagct taaaaacctt atg aca tea gac aaa 115 

Met Thr Ser Asp Lys 
1 5 

gac act gaa caa ttg gaa gcg gca ggc act gaa att tta atg cct cgc 163 
Asp Thr Glu Gin Leu Glu Ala Ala Gly Thr Glu lie Leu Met Pro Arg 
10 15 20 

cgc cgt ccg gca cag cag cgc agt cgt gaa cga ttc aat cga ate etc 211 
Arg Arg Pro Ala Gin Gin Arg Ser Arg Glu Arg Phe Asn Arg lie Leu 
25 30 35 

acc get gcg cgt tea gtg ett gte gat eta ggt ttt gaa teg ttc acg 259 
Thr Ala Ala Arg Ser Val Leu Val Asp Leu Gly Phe Glu Ser Phe Thr 
40 45 50 

ttt gat gaa gte get aag cgt gca gag gta ccg ate ggc acg ctg tac 307 
Phe Asp Glu Val Ala Lys Arg Ala Glu Val Pro lie Gly Thr Leu Tyr 
55 60 65 

caa ttc ttt gee aat aag tat gta ttg ate tgc gaa ttg gat cgt gtg 355 
Gin Phe Phe Ala Asn Lys Tyr Val Leu lie Cys Glu Leu Asp Arg Val 
70 75 80 85 

gat ace gca gaa get gte gcg gag ttg aag aaa ttc tee gat cag gtt 403 
Asp Thr Ala Glu Ala Val Ala Glu Leu Lys Lys Phe Ser Asp Gin Val 
90 95 100 

cct gcg ttg cag tgg ccg gat ate ett gat gaa ttc att gag cae ttg 451 
Pro Ala Leu Gin Trp Pro Asp lie Leu Asp Glu Phe lie Glu His Leu 
105 110 115 

get agg etc tgg cgc gat gat ccg tet egg egg gee gtg tgg cat gee 4 99 
Ala Arg Leu Trp Arg Asp Asp Pro Ser Arg Arg Ala Val Trp His Ala 
120 125 130 

ate cag tec acg ccg gca act cgt gcg aca get gcg gcg acg gaa aaa 547 
lie Gin Ser Thr Pro Ala Thr Arg Ala Thr Ala Ala Ala Thr Glu Lys 
135 140 145 

gag atg ctg gaa ate ate gcg gaa gtt atg cgc ccg ett gee cgc ggt 595 
Glu Met Leu Glu lie lie Ala Glu Val Met Arg Pro Leu Ala Arg Gly 
150 155 160 165 

gee ggc tac gag gag cgc atg tea ctg gcg gga ttg ctg gtg cae acg 643 
Ala Gly Tyr Glu Glu Arg Met Ser Leu Ala Gly Leu Leu Val His Thr 
170 175 180 

gta agt tec ctg ett aac tat gee gtg cgt gat gte aat agt tec gaa 691 
Val Ser Ser Leu Leu Asn Tyr Ala Val Arg Asp Val Asn Ser Ser Glu 
185 190 195 

gag gat ttc gac age ate gtg gaa gaa ata aaa cga atg ctg att tet 739 
Glu Asp Phe Asp Ser lie Val Glu Glu lie Lys Arg Met Leu lie Ser 
200 205 210 

tac etc ttc tee gtg get act gga tagtcaacac geacgttcca ccg 786 
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Tyr Leu Phe Ser Val Ala Thr Gly 
215 220 



<210> 350 
<211> 221 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 350 

Met Thr Ser Asp Lys Asp Thr Glu Gin Leu Glu Ala Ala Gly Thr Glu 
15 10 15 

lie Leu Met Pro Arg Arg Arg Pro Ala Gin Gin Arg Ser Arg Glu Arg 
20 25 30 

Phe Asn Arg lie Leu Thr Ala Ala Arg Ser Val Leu Val Asp Leu Gly 
35 40 45 

Phe Glu Ser Phe Thr Phe Asp Glu Val Ala Lys Arg Ala Glu Val Pro 
50 55 60 

lie Gly Thr Leu Tyr Gin Phe Phe Ala Asn Lys Tyr Val Leu lie Cys 

65 70 75 '.- 80 

Glu Leu Asp Arg Val Asp Thr Ala Glu Ala Val Ala Glu Leu . Lys Lys 
85 . 90 95 

Phe Ser Asp Gin Val Pro Ala Leu Gin Trp Pro Asp lie Leu Asp Glu 
100 105 110 

Phe lie Glu His Leu Ala Arg Leu Trp Arg Asp Asp Pro Ser Arg Arg 
115 120 125 

Ala Val Trp His Ala lie Gin Ser Thr Pro Ala Thr Arg Ala Thr Ala 
130 135 140 

Ala Ala Thr Glu Lys Glu Met Leu Glu lie lie Ala Glu Val Met Arg 
145 150 155 160 

Pro Leu Ala Arg Gly Ala Gly Tyr Glu Glu Arg Met Ser Leu Ala Gly 
165 170 175 

Leu Leu Val His Thr Val Ser Ser Leu Leu Asn Tyr Ala Val Arg Asp 
180 185 190 

Val Asn Ser Ser Glu Glu Asp Phe Asp Ser lie Val Glu Glu lie Lys 
195 200 205 

Arg Met Leu lie Ser Tyr Leu Phe Ser Val Ala Thr Gly 
210 215 220 



<210> 351 
<211> 565 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (565) 
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<223> RXS03208 
<400> 351 

gtgttttaag aagtgttttt aagagaatac gcattgaagt agttttccct gctggcagcg 60 



gcataaattg agtttggaaa aacaaggaag gcagcctcct gtg aag gat ctg gtc 

Val Lys Asp Leu Val 
1 5 



115 



gat acc acc gaa atg tat ctg cgc act att tac gag ctg gaa gaa gag 
Asp Thr Thr Glu Met Tyr Leu Arg Thr lie Tyr Glu Leu Glu Glu Glu 
10 15 20 



163 



ggc att gtt cct ctg cgt get cgt ate gca gaa cgc ctt gag cag tec 
Gly lie Val Pro Leu Arg Ala Arg lie Ala Glu Arg Leu Glu Gin Ser 
25 30 35 



211 



ggc cea act gtc age cag act gtc gee cgt atg gaa cgc gac ggt ctt 
Gly Pro Thr Val Ser Gin Thr Val Ala Arg Met Glu Arg Asp Gly Leu 
40 45 50 



259 



gtg cae gtc age ecc gac cgc age etc gaa atg act cca gag gga cgt 
Val His Val Ser Pro Asp Arg Ser Leu Glu Met Thr Pro Glu Gly Arg 
55 60 65 



307 



tec etc gee ate gee gtg atg cgt aag cac cgc eta gca gaa cgc etc 
Ser Leu Ala lie Ala Val Met Arg Lys His Arg Leu Ala Glu Arg Leu 
70 75 80 85 



355 



ctt acc gac ate ate ggc ttg gac ate cac aaa gtc cac gac gaa gca 
Leu Thr Asp lie lie Gly Leu Asp lie His Lys Val His Asp Glu Ala 
90 95 100 



403 



tge cgc tgg gag cac gtg atg agt gat gag gtt gaa cgt cgc etc gtt 
Cys Arg Trp Glu His Val Met Ser Asp Glu Val Glu Arg Arg Leu Val 
105 110 115 



451 



gaa gtt ctt gac gat gtg eat cgc tec cct ttc ggt aac cca att cct 
Glu Val Leu Asp Asp Val His Arg Ser Pro Phe Gly Asn Pro lie Pro 
120 125 130 



499 



ggc etc ggc gaa ate ggt ttg gat caa gca gat gag cct gat tec ggc 
Gly Leu Gly Glu lie Gly Leu Asp Gin Ala Asp Glu Pro Asp Ser Gly 
135 140 145 



547 



gtt cgt gee ate gat ctg 
Val Arg Ala lie Asp Leu 
150 155 



565 



<210> 352 
<211> 155 
<212> PRT 

<213> Corynebacterium glutamieum 
<400> 352 

Val Lys Asp Leu Val Asp Thr Thr Glu Met Tyr Leu Arg Thr lie Tyr 
15 10 15 



Glu Leu Glu Glu Glu Gly lie Val Pro Leu Arg Ala Arg lie Ala Glu 
20 25 30 
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Arg Leu Glu Gin 
35 

Glu Arg Asp Gly 
50 

Thr Pro Glu Gly 
65 

Leu Ala Glu Arg 



Val His Asp Glu 
100 

Glu Arg Arg Leu 
115 

Gly Asn Pro lie 
130 

Glu Pro Asp Ser 
145 



Ser Gly Pro Thr 
40 

Leu Val His Val 
55 

Arg Ser Leu Ala 
70 

Leu Leu Thr Asp 
85 

Ala Cys Arg Trp 



Val Glu Val Leu 
120 

Pro Gly Leu Gly 
135 

Gly Val Arg Ala 
150 



Val Ser Gin Thr 



Ser Pro Asp Arg 
60 

lie Ala Val Met 
75 

lie lie Gly Leu 
90 

Glu His Val Met 
105 

Asp Asp Val His 



Glu lie Gly Leu 
140 

lie Asp Leu 

155 



Val Ala Arg Met 
45 

Ser Leu Glu Met 



Arg Lys His Arg 
80 

Asp lie His Lys 
95 

Ser Asp Glu Val 
110 

Arg Ser Pro Phe 
125 

Asp Gin Ala Asp 



<210> 353 
<211> 562 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (562) 

<223> FRXA00307 

<400> 353 

gtgttttaag aagtgttttt aagagaatac gcattgaagt agttttccct gctggcagcg 60 

gcataaattg agtttggaaa aacaaggaag gcagcctcct gtg aag gat ctg gtc 115 

Val Lys Asp Leu Val 
1 5 

gat acc acc gaa atg tat ctg cgc act att tac gag ctg gaa gaa gag 163 
Asp Thr Thr Glu Met Tyr Leu Arg Thr lie Tyr Glu Leu Glu Glu Glu 
10 15 20 

ggc att gtt cct ctg cgt get cgt ate gca gaa cgc ctt gag cag tec 211 
Gly lie Val Pro Leu Arg Ala Arg lie Ala Glu Arg Leu Glu Gin Ser 
25 30 35 

ggc cca act gtc age cag act gtc gcc cgt atg gaa cgc gac ggt ctt 259 
Gly Pro Thr Val Ser Gin Thr Val Ala Arg Met Glu Arg Asp Gly Leu 
40 45 50 

gtg cac gtc age ecc gac cgc age etc gaa atg act cca gag gga cgt 307 
Val His Val Ser Pro Asp Arg Ser Leu Glu Met Thr Pro Glu Gly Arg 
55 60 65 



tee etc gcc ate gee gtg atg cgt aag cac cgc eta gca gaa cgc etc 
Ser Leu Ala lie Ala Val Met Arg Lys His Arg Leu Ala Glu Arg Leu 



355 
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70 75 80 85 

ctt acc gac ate ate ggc ttg gac ate eac aaa gte cac gac gaa gca 403 
Leu Thr Asp lie lie Gly Leu Asp lie His Lys Val His Asp Glu Ala 
90 95 100 

tgc egc tgg gag cae gtg atg agt gat gag gtt gaa cgt cgc etc gtt 451 
Cys Arg Trp Glu His Val Met Ser Asp Glu Val Glu Arg Arg Leu Val 
105 110 115 

gaa gtt ctt gac gat gtg cat cgc tec cct ttc ggt aac eca att cet 4 99 
Glu Val Leu Asp Asp Val His Arg Ser Pro Phe Gly Asn Pro lie Pro 
120 125 130 

ggc etc ggc gaa ate ggt ttg gat caa gca gat gag cct gat tee ggc 547 
Gly Leu Gly Glu lie Gly Leu Asp Gin Ala Asp Glu Pro Asp Ser Gly 
135 140 145 

gtt cgt gee ate gat 562 

Val Arg Ala lie Asp 

150 



<210> 354 
<211> 154 

<212> PRT . . . 

<213> Corynebacterium glutamieum 

<400> 354 

Val Lys Asp Leu Val Asp Thr Thr Glu Met Tyr Leu Arg Thr lie Tyr 
1 5 10 15 

Glu Leu Glu Glu Glu Gly lie Val Pro Leu Arg Ala Arg lie Ala Glu 
20 25 30 

Arg Leu Glu Gin Ser Gly Pro Thr Val Ser Gin Thr Val Ala Arg Met 
35 40 45 

Glu Arg Asp Gly Leu Val His Val Ser Pro Asp Arg Ser Leu Glu Met 
50 55 60 

Thr Pro Glu Gly Arg Ser Leu Ala lie Ala Val Met Arg Lys His Arg 
65 70 75 80 

Leu Ala Glu Arg Leu Leu Thr Asp lie lie Gly Leu Asp lie His Lys 
85 90 95 

Val His Asp Glu Ala Cys Arg Trp Glu His Val Met Ser Asp Glu Val 
100 105 110 

Glu Arg Arg Leu Val Glu Val Leu Asp Asp Val His "Arg Ser Pro Phe 
115 120 ' 125 

Gly Asn Pro lie Pro Gly Leu Gly Glu lie Gly Leu Asp Gin Ala Asp 
130 135 140 

Glu Pro Asp Ser Gly Val Arg Ala lie Asp 
145 150 



<210> 355 
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<211> 1114 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1084) 
<223> RXS03219 

<400> 355 

cgtgtttaaa tctagaagtt taaagggtga aaacagtcca ttacttaagc accaatctgc 60 



cataattttt accccaacgc ataggcttaa cggtgtgaat gtg aag tta act gac 

Val Lys Leu Thr Asp 
1 5 



115 



gcc gcc cgt gaa get gga gta ggt tac ggt act get tct cgc gca att 
Ala Ala Arg Glu Ala Gly Val Gly Tyr Gly Thr Ala Ser Arg Ala lie 
10 15 20 



163 



tct gga cga ggt tec gtt gat gca gca acc cgt gac aaa gta etc gcc 
Ser Gly Arg Gly Ser Val Asp Ala Ala Thr Arg Asp Lys Val Leu Ala 
25 30 35 



211 



gcc gcc gag aaa ctt ggg tac cga acc aac gcc atg get cgt gca ett 
Ala Ala Glu Lys Leu Gly Tyr Arg Thr Asn Ala Met Ala Arg Ala Leu 
40 45 50 



259 



agg gaa aac aag acc cgc acc gtt ggc etg ate gtt ccc ggc att ate 
Arg Glu Asn Lys Thr Arg Thr Val Gly Leu lie Val Pro Gly lie lie 
55 60 65 



307 



aat aag ttc tac acc gaa tec gcc act gtc etc caa gat gaa tta gac 
Asn Lys Phe Tyr Thr Glu Ser Ala Thr Val Leu Gin Asp Glu Leu Asp 
70 75 80 85 



355 



aaa tec gga tac caa eta gtt gtt tec aca act gga aac gac gca gaa 
Lys Ser Gly Tyr Gin Leu Val Val Ser Thr Thr Gly Asn Asp Ala Glu 
90 95 100 



403 



aag gaa cgt cga get ate gaa tec atg etc aac cgc cag gta gat gca 
Lys Glu Arg Arg Ala lie Glu Ser Met Leu Asn Arg Gin Val Asp Ala 
105 110 115 



451 



gtg gtg cae get cca gtt aat ccc caa gcg aag ttt cca aag ggc ttc 
Val Val His Ala Pro Val Asn Pro Gin Ala Lys Phe Pro Lys Gly Phe 
120 125 130 



499 



aaa gtg gtc gag ctt aat cgt cgt age gat etc aac cga cct act gtg 
Lys Val Val Glu Leu Asn Arg Arg Ser Asp Leu Asn Arg Pro Thr Val 
135 140 145 



547 



ace age gat gat gee act ggt ttg aag gaa ett get ctt cat att ttg 
Thr Ser Asp Asp Ala Thr Gly Leu Lys Glu Leu Ala Leu His lie Leu 
150 155 160 165 



595 



gat cag gga tac cga gat ata ggt ate att gtc ggt cct get gag etc 
Asp Gin Gly Tyr Arg Asp lie Gly lie lie Val Gly Pro Ala Glu Leu 
170 175 180 



643 



age acc gee cga gac cgc aaa gee gga ttc ate aac gee etc gaa acc 



691 
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Ser Thr Ala Arg Asp Arg Lys Ala Gly Phe lie Asn Ala Leu Glu Thr 
185 190 195 

gaa gcc aca caa cgc gga ate cgc gaa gaa eta cga ttc egg gta gtt 739 
Glu Ala Thr Gin Arg Gly lie Arg Glu Glu Leu Arg Phe Arg Val Val 
200 205 210 

cac tec cgc tac tee ccc ace ggc ggt tat gaa gea ttc gca gaa ttc 787 
His Ser Arg Tyr Ser Pro Thr Gly Gly Tyr Glu Ala Phe Ala Glu Phe 
215 220 225 

cgc aat gat etc cct caa ate gtg gtg ccc ctg age acg caa tta act 835 
Arg Asn Asp Leu Pro Gin lie Val Val Pro Leu Ser Thr Gin Leu Thr 
230 235 240 245 

eta gga gtt etc aaa gea aec caa gaa aae ggc ata aaa ata teg gat 883 
Leu Gly Val Leu Lys Ala Thr Gin Glu Asn Gly lie Lys lie Ser Asp 
250 255 260 

gac ctg tea ett get tgt tac ggc gtc gcc gaa tgg etc gca gtg tgg 931 
Asp Leu Ser Leu Ala Cys Tyr Gly Val Ala Glu Trp Leu Ala Val Trp 
265 270 275 

ggc eet ggc ate ace gtt ttc gea cea gac etc cea gee atg ggc gee 979 
Gly Pro Gly lie Thr Val Phe Ala Pro Asp Leu Pro Ala Met Gly Ala 

280 .... 285 290 

gca get gee acg cag gtt tta acg ett etc gac gcc gcc cea etc ece 1027 
Ala Ala Ala Thr Gin Val Leu Thr Leu Leu Asp Ala Ala Pro Leu Pro 
295 300 305 

gaa aae eae tta age att ecg ggg eag etc att gtc cgt ggg aca act 1075 
Glu Asn His Leu Ser lie Pro Gly Gin Leu lie Val Arg Gly Thr Thr 
310 315 320 325 

cea aag gtt taaaggtaga ggcgeacaat aatgaaaatt 1114 
Pro Lys Val 



<210> 356 
<211> 328 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 356 

Val Lys Leu Thr Asp Ala Ala Arg Glu Ala Gly Val Gly Tyr Gly Thr 
15 10 15 

Ala Ser Arg Ala lie Ser Gly Arg Gly Ser Val Asp Ala Ala Thr Arg 
20 25 30 

Asp Lys Val Leu Ala Ala Ala Glu Lys Leu Gly Tyr Arg Thr Asn Ala 
35 40 45 

Met Ala Arg Ala Leu Arg Glu Asn Lys Thr Arg Thr Val Gly Leu lie 
50 55 60 

Val Pro Gly lie lie Asn Lys Phe Tyr Thr Glu Ser Ala Thr Val Leu 
65 70 75 80 



L 
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Gin Asp Glu Leu Asp Lys Ser Gly Tyr Gin Leu Val Val Ser Thr Thr 
85 90 95 

Gly Asn Asp Ala Glu Lys Glu Arg Arg Ala lie Glu Ser Met Leu Asn 
100 105 110 

Arg Gin Val Asp Ala Val Val His Ala Pro Val Asn Pro Gin Ala Lys 
115 120 125 

Phe Pro Lys Gly Phe Lys Val Val Glu Leu Asn Arg Arg Ser Asp Leu 
130 135 140 

Asn Arg Pro Thr Val Thr Ser Asp Asp Ala Thr Gly Leu Lys Glu Leu 
145 150 155 160 

Ala Leu His lie Leu Asp Gin Gly Tyr Arg Asp lie Gly lie lie Val 
165 170 175 

Gly Pro Ala Glu Leu Ser Thr Ala Arg Asp Arg Lys Ala Gly Phe lie 
180 185 190 

Asn Ala Leu Glu Thr Glu Ala Thr Gin Arg Gly lie Arg Glu Glu Leu 
195 200 205 

Arg Phe Arg Val Val His Ser Arg Tyr Ser Pro Thr Gly Gly Tyr Glu 
210 215 220 

Ala Phe Ala Glu Phe Arg Asn Asp Leu Pro Gin lie Val Val Pro Leu 
225 230 235 240 

Ser Thr Gin Leu Thr Leu Gly Val Leu Lys Ala Thr Gin Glu Asn Gly 
245 250 255 

lie Lys lie Ser Asp Asp Leu Ser Leu Ala Cys Tyr Gly Val Ala Glu 
260 265 270 

Trp Leu Ala Val Trp Gly Pro Gly lie Thr Val Phe Ala Pro Asp Leu 
275 280 285 



Pro Ala Met Gly Ala Ala Ala Ala 
290 295 

Ala Ala Pro Leu Pro Glu Asn His 
305 310 

Val Arg Gly Thr Thr Pro Lys Val 
325 



Thr Gin Val Leu Thr Leu Leu Asp 
300 

Leu Ser lie Pro Gly Gin Leu lie 
315 320 



<210> 357 
<211> 1107 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1084) 
<223> FRXA02763 

<400> 357 

cgtgtttaaa tctagaagtt taaagggtga aaacagtcca ttacttaagc accaatctgc 
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cataattttt accccaacgc ataggcttaa cggtgtgaat gtg aag tta act gac 115 

Val Lys Leu Thr Asp 
1 5 

gcc gcc cgt gaa get gga gta ggt tac ggt act get tct cgc gca att 163 
Ala Ala Arg Glu Ala Gly Val Gly Tyr Gly Thr Ala Ser Arg Ala lie 
10 15 20 

tct gga cga ggt tec gtt gat gca gca ace cgt gac aaa gta etc gcc 211 
Ser Gly Arg Gly Ser Val Asp Ala Ala Thr Arg Asp Lys Val Leu Ala 
25 30 35 

gcc gcc gag aaa ctt ggg tac cga acc aac gcc atg get cgt gca ctt 259 
Ala Ala Glu Lys Leu Gly Tyr Arg Thr Asn Ala Met Ala Arg Ala Leu 
40 45 50 

agg gaa aac aag acc cgc acc gtt ggc ctg ate gtt cec ggc att ate 307 
Arg Glu Asn Lys Thr Arg Thr Val Gly Leu lie Val Pro Gly lie lie 
55 60 65 

aat aag ttc tac acc gaa tec gcc act gtc etc caa gat gaa tta gac 355 
Asn Lys Phe Tyr Thr Glu Ser Ala Thr Val Leu Gin Asp Glu Leu Asp 
70 75 80 85 . 

aaa tec gga tac caa eta gtt gtt tec aca act gga aac gac gca gaa .4 03;^, 
Lys Ser Gly Tyr Gin Leu Val Val Ser Thr Thr Gly Asn Asp Ala Glu 
90 95 100 

aag gaa cgt cga get ate gaa tee atg etc aac cgc eag gta gat gca 451 
Lys Glu Arg Arg Ala lie Glu Ser Met Leu Asn Arg Gin Val Asp Ala 
105 110 115 

gtg gtg cac get cea gtt aat cec caa gcg aag ttt eca aag ggc ttc 4 99 
Val Val His Ala Pro Val Asn Pro Gin Ala Lys Phe Pro Lys Gly Phe 
120 125 130 

aaa gtg gtc gag ctt aat cgt cgt age gat etc aac cga cet act gtg 547 
Lys Val Val Glu Leu Asn Arg Arg Ser Asp Leu Asn Arg Pro Thr Val 
135 140 145 

acc age gat gat gcc act ggt ttg aag gaa ctt get ctt eat att ttg 595 
Thr Ser Asp Asp Ala Thr Gly Leu Lys Glu Leu Ala Leu His lie Leu 
150 155 160 165 

gat eag gga tac cga gat ata ggt ate att gtc ggt cet get gag etc 643 
Asp Gin Gly Tyr Arg Asp lie Gly lie lie Val Gly Pro Ala Glu Leu 
170 175 180 

age acc gcc cga gac cgc aaa gee gga ttc ate aac gcc etc gaa acc 691 
Ser Thr Ala Arg Asp Arg Lys Ala Gly Phe lie Asn Ala Leu Glu Thr 
185 190 195 

gaa gee aca caa cgc gga ate cgc gaa gaa eta cga ttc egg gta gtt 739 
Glu Ala Thr Gin Arg Gly lie Arg Glu Glu Leu Arg Phe Arg Val Val 
200 205 210 

cac tec cgc tac tec ecc acc ggc ggt tat gaa gca ttc gca gaa ttc 787 
His Ser Arg Tyr Ser Pro Thr Gly Gly Tyr Glu Ala Phe Ala Glu Phe 
215 220 225 
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cgc aat gat etc cct caa ate gtg gtg ccc ctg age acg caa tta aet 835 
Arg Asn Asp Leu Pro Gin lie Val Val Pro Leu Ser Thr Gin Leu Thr 
230 235 240 245 

eta gga gtt etc aaa gea acc caa gaa aac ggc ata aaa ata teg gat 883 
Leu Gly Val Leu Lys Ala Thr Gin Glu Asn Gly lie Lys lie Ser Asp 
250 255 260 

gac etg tea ctt get tgt tae ggc gte gee gaa tgg etc gea gtg tgg 931 
Asp Leu Ser Leu Ala Cys Tyr Gly Val Ala Glu Trp Leu Ala Val Trp 
265 270 275 

ggc eet ggc ate acc gtt ttc gea eea gac etc cca gee atg ggc gee 97 9 
Gly Pro Gly lie Thr Val Phe Ala Pro Asp Leu Pro Ala Met Gly Ala 
280 285 290 

gea get gee aeg eag gtt tta acg ett etc gae gee gee eea etc eec 1027 
Ala Ala Ala Thr Gin Val Leu Thr Leu Leu Asp Ala Ala Pro Leu Pro 
295 300 305 

gaa aac cac tta age att ceg ggg eag etc att gtg egt ggg aca act 1075 
Glu Asn His Leu Ser lie Pro Gly Gin Leu lie Val Arg Gly Thr Thr 
310 315 320 325 

cca aag gtt taaaggtaga ggcgcacaat aat 1107 

■Pro . Lys Val . . ^:-y 



<210> 358 
<211> 328 
<212> PRT 

<213>. Corynebacterium glutamicuin 
<400> 358 

Val Lys Leu Thr Asp Ala Ala Arg Glu Ala Gly Val Gly Tyr Gly Thr 
15 10 15 

Ala Ser Arg Ala lie Ser Gly Arg Gly Ser Val Asp Ala Ala Thr Arg 
20 25 30 

Asp Lys Val Leu Ala Ala Ala Glu Lys Leu Gly Tyr Arg Thr Asn Ala 
35 40 . 45 

Met Ala Arg Ala Leu Arg Glu Asn Lys Thr Arg Thr Val Gly Leu lie 
50 55 60 

Val Pro Gly lie lie Asn Lys Phe Tyr Thr Glu Ser Ala Thr Val Leu 
65 70 , 75 80 

Gin Asp Glu Leu Asp Lys Ser Gly Tyr Gin Leu Val Val Ser Thr Thr 
85 90 95 

Gly Asn Asp Ala Glu Lys Glu Arg Arg Ala lie Glu Ser Met Leu Asn 
100 105 110 

Arg Gin Val Asp Ala Val Val His Ala Pro Val Asn Pro Gin Ala Lys 
115 120 125 



Phe Pro Lys Gly Phe Lys Val Val Glu Leu Asn Arg Arg Ser Asp Leu 
130 135 140 
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Asn Arg Pro Thr Val Thr Ser Asp Asp Ala Thr Gly Leu Lys Glu Leu 
145 150 155 160 

Ala Leu His lie Leu Asp Gin Gly Tyr Arg Asp lie Gly lie lie Val 
165 170 175 

Gly Pro Ala Glu Leu Ser Thr Ala Arg Asp Arg Lys Ala Gly Phe lie 
180 185 190 

Asn Ala Leu Glu Thr Glu Ala Thr Gin Arg Gly lie Arg Glu Glu Leu 
195 200 205 

Arg Phe Arg Val Val His Ser Arg Tyr Ser Pro Thr Gly Gly Tyr Glu 
210 215 220 

Ala Phe Ala Glu Phe Arg Asn Asp Leu Pro Gin lie Val Val Pro Leu 
225 230 235 240 

Ser Thr Gin Leu Thr Leu Gly Val Leu Lys Ala Thr Gin Glu Asn Gly 
245 250 255 

lie Lys lie Ser Asp Asp Leu Ser Leu Ala Cys Tyr Gly Val Ala Glu 
260 265 - 270 

Trp Leu Ala Val Trp Gly Pro Gly lie Thr Val Phe Ala Pro Asp Leu 
275 280 285 

Pro Ala Met Gly Ala Ala Ala Ala Thr Gin Val Leu Thr Leu Leu Asp 
290 295 300 

Ala Ala Pro Leu Pro Glu Asn His Leu Ser lie Pro Gly Gin Leu lie 
305 310 315 320 

Val Arg Gly Thr Thr Pro Lys Val 
325 



<210> 359 
<211> 759 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (759) 
<223> RXS03200 

<400> 359 

gag aag ttg ctg cca ttc gcc aaa tec acc ctt gac gcg gcg gag tct 48 

Glu Lys Leu Leu Pro Phe Ala Lys Ser Thr Leu Asp Ala Ala Glu Ser 
15 10 15 

ttc etc tec cac gee aag ggc gee aac ggt teg etc act gga ecg ttg 96 
Phe Leu Ser His Ala Lys Gly Ala Asn Gly Ser Leu Thr Gly Pro Leu 
20 25 30 



ace gta ggc ate ate cec aeg gcg get ect tac att ttg ecg tea atg 144 
Thr Val Gly lie lie Pro Thr Ala Ala Pro Tyr lie Leu Pro Ser Met 
35 40 45 



BGI-123CP 



-432- 



ctg tec ate gtg gat gaa gaa tat cca gat ctg gaa cct cac ate gtc 192 
Leu Ser lie Val Asp Glu Glu Tyr Pro Asp Leu Glu Pro His lie Val 
50 55 60 

gag gae caa ace aag cat ctt etc gcg ttg ctg cgc gac ggc gcc ate 240 
Glu Asp Gin Thr Lys His Leu Leu Ala Leu Leu Arg Asp Gly Ala lie 
65 70 75 80 

gac gtc gcc atg atg gcc ctg cct tct gag gca cca ggc atg aag gaa 288 
Asp Val Ala Met Met Ala Leu Pro Ser Glu Ala Pro Gly Met Lys Glu 
85 90 95 

ate cec etc tae gac gaa gac ttt ate gtc gtt aea get age gat cac 336 
lie Pro Leu Tyr Asp Glu Asp Phe lie Val Val Thr Ala Ser Asp His 
100 105 110 

cec ttc gee ggc cgc caa gac tta gaa eta tec gee tta gaa gac etc 384 
Pro Phe Ala Gly Arg Gin Asp Leu Glu Leu Ser Ala Leu Glu Asp Leu 
115 120 125 

gat ctg ctg ctt etc gac gac gga cac tge etc cac gae caa att gtg 432 
Asp Leu Leu Leu Leu Asp Asp Gly His Cys Leu His Asp Gin lie Val 
130 135 140 

gae ctg tge cgc cgc gga gac ate aac cec att age tec act act get 480 
Asp Leu Cys Arg Arg Gly Asp lie Asn Pro lie.- Ser. Ser Thr Thr Ala 
145 150 155 160 

gtc aec cgc gca tec age ctt ace aec gtc atg cag etc gte gtc gcc 528 
Val Thr Arg Ala Ser Ser Leu Thr Thr Val Met Gin Leu Val Val Ala 
165 170 175 

ggc ctt gga tec aec ttg gte cca ate age gca ate cca tgg gaa tge 576 
Gly Leu Gly Ser Thr Leu Val Pro lie Ser Ala lie Pro Trp Glu Cys 
180 185 190 

ace cga cca gga ctg gca aea gcc aac ttc aac tet gat gte ace gca 624 
Thr Arg Pro Gly Leu Ala Thr Ala Asn Phe Asn Ser Asp Val Thr Ala 
195 200 205 

aac cgc cgc att gga ttg gtg tae egt tee tet tct tct cgc gcc gaa 672 
Asn Arg Arg lie Gly Leu Val Tyr Arg Ser Ser Ser Ser Arg Ala Glu 
210 215 220 

gag ttc gaa eag ttt gca etc att ttg cag cgc get ttc caa gaa gcc 720 
Glu Phe Glu Gin Phe Ala Leu lie Leu Gin Arg Ala Phe Gin Glu Ala 
225 230 235 240 

gtc gcg ctt get gee tea act ggc ate ace ttg aag caa 759 
Val Ala Leu Ala Ala Ser Thr Gly lie Thr Leu Lys Gin 
245 250 



<210> 360 
<211> 253 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 360 

Glu Lys Leu Leu Pro Phe Ala Lys Ser Thr Leu Asp Ala Ala Glu Ser 
1 5 10 .15 
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Phe Leu Ser His Ala Lys Gly Ala Asn Gly Ser Leu Thr Gly Pro Leu 
20 25 30 

Thr Val Gly lie lie Pro Thr Ala Ala Pro Tyr lie Leu Pro Ser Met 
35 40 45 

Leu Ser lie Val Asp Glu Glu Tyr Pro Asp Leu Glu Pro His lie Val 
50 55 60 

Glu Asp Gin Thr Lys His Leu Leu Ala Leu Leu Arg Asp Gly Ala lie 
65 70 75 80 

Asp Val Ala Met Met Ala Leu Pro Ser Glu Ala Pro Gly Met Lys Glu 
85 90 95 

lie Pro Leu Tyr Asp Glu Asp Phe lie Val Val Thr Ala Ser Asp His 
100 105 110 

Pro Phe Ala Gly Arg Gin Asp Leu Glu Leu Ser Ala Leu Glu Asp Leu 
115 120 125 

Asp Leu Leu Leu Leu Asp Asp Gly His Cys Leu His Asp Gin lie Val 
130 135 140 

Asp Leu Cys Arg Arg Gly Asp lie Asn .Pro - lie Ser Ser Thr Thr Ala 
145 150 155 160 

Val Thr Arg Ala Ser Ser Leu Thr Thr Val Met Gin Leu Val Val Ala 
165 170 175 

Gly Leu Gly Ser Thr Leu Val Pro lie Ser Ala lie Pro Trp Glu Cys 
180 185 190 

Thr Arg Pro Gly Leu Ala Thr Ala Asn Phe Asn Ser Asp Val Thr Ala 
195 200 205 

Asn Arg Arg lie Gly Leu Val Tyr Arg Ser Ser Ser Ser Arg Ala Glu 
210 215 220 

Glu Phe Glu Gin Phe Ala Leu lie Leu Gin Arg Ala Phe Gin Glu Ala 
225 230 235 240 

Val Ala Leu Ala Ala Ser Thr Gly lie Thr Leu Lys Gin 
245 250 



<210> 361 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Arificial sequence; Primer 



<400> 361 

ggaaacagta tgaccatg 
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<210> 362 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Arificial sequence: Primer 
<400> 362 

gtaaaacgac ggccagt 



i 



